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B is the second letter of the English alphabet. It was also 
the second letter in the alphabet used by the Semites, 
who once lived in Syria and Palestine. They called it 
beth, their word for house. Historians believe the word 
came from an Egyptian hieroglyphic (word picture) for a 
house. The Greeks borrowed the letter from the Phoeni- 
cians and called it beta. Our word a/phabet comes from 
the names of the first two letters of the Greek alphabet, 
alpha and beta. See Alphabet. 

Uses. B or b ranks about 20th in frequency of use in 
books, newspapers, and other printed material in Eng- 
lish. When used on a report card, B usually means good 
work, just short of excellent. It often represents second 


Common forms of the letter B 

Handwritten letters vary Roman letters have small 

from person to person. Manu- finishing strokes called serifs 
- Script (printed) letters, /eft, that extend from the main 


strokes. The type face shown 
above is Baskerville. The italic 
form appears on the right. 


ave simple curves and 
Straight lines. Cursive letters, 
right, have flowing lines. 


in a group, as in Company B or Class B. As a symbol, B 
stands for the element boron in chemistry. In college 
degrees, it stands for bachelor, as in BA, bachelor of 
arts. Musicians use it for bass or basso. In chess prob- 
lems, it indicates a bishop. Dentists use b to show a bi- 
cuspid tooth. 

Pronunciation. In English, a person makes the sound 
of the letter B or b by first closing both the lips and the 
vocal cords and then letting his or her breath force its 
way out. In some English words, among them comb and 
debt, the letter is not sounded. In French, German, and 
other European languages, b has much the same sound 
as it does in English. 


Special ways of expressing the letter B 


ea 


International Morse Code Braille 


Bb Bb B 


Sans-serif letters are also Computer letters have spe- 
called gothic letters. They cial shapes. Computers can 
have no serifs. The type face “read” these letters either opti- 
shown above is called Futura. cally or by means of the mag- 
The italic form of Futura ap- netic ink with which the let- 
pears on the right. ters may be printed. 
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Ba Jin (1904- — )anoutstanding Chinese writer, be- 
came known for his novels Family (1931), Spring (1938), 
and Autumn (1940), which first gained popularity in the 
1940's. His work has been translated into many lan- 
guages and in 1982 he was awarded the Dante Prize. 

Ba Jin was born in Chengdu, Sichuan Province. He 
was originally called Li Yaotang or Li Feigan. His family 
was wealthy and he was able to spend two years study- 
ing in Paris, returning to China in 1928. 

During his youth he was strongly attracted to anar- 
chism (see Anarchism). He took the pen name Ba Jin 
from parts of the names of two Russian anarchists. He 
first signed this name to an essay he wrote on the Rus- 
sian author Leo Tolstoy. He used the pen name again for 
his highly successful first novel Extinction (1929). After 
the Communists established the People's Republic of 
China in 1949, he travelled widely. In 1981, he became 
chairman of the Chinese Writers Association. 

Baal was one of the chief gods of the Canaanites in Bib- 
lical times. The word means /ord or master and was 
sometimes used to apply to the God of Israel. However, 
it generally refers to the Canaanite storm god, who 
brought rains in autumn to give fertility to the soil. The 
Israelites who settled in Canaan also wanted fertility for 
their flocks and crops, and were tempted to worship 
Baal. They were opposed by the prophet Elijah (I Kings 
18:18-40). The rivalry of Baal remained a problem for the 
Israelite religion until the Babylonian conquest of the 
kingdom of Judah in 587 or 586 B.C. 

Baal Shem Tov (1700?-1760), a Jewish teacher, was 
the leading founder of the religious movement called 
Hasidism. Hasidism became one of the most powerful 
movements in modern Jewish history. 

Baal Shem Tov was born in the Ukraine. His original 
name was Israel ben Eliezer. Baal Shem Tov, also known 
by the abbreviation Besht, travelled widely in eastern 
Europe. He was the subject of many stories that told of 
his religious leadership and healing powers. Baal Shem 
Tov taught that people must worship God constantly, 
not just when they prayed or performed other religious 
deeds. He stressed joy in the worship of God and op- 
posed fasting and other forms of self-denial. Today, Has- 
idism is practised by some Jews in Europe, Israel, and 
the United States. 

The Hebrew words baa/ shem, which means master 
of the name, refer to any person believed to be a mira- 
cle worker. The name Baal Shem Tov means Master of 
the Good Name. Jews believed a baal shem could per- 
form miracles by reciting and writing the various names 
for God. A baal shem was thought to be able to heal the 
sick through the power of those names. 

a also Hasidism; Jews (Changes in traditional be- 

iefs). 

Babar, also spelled Babur (1483-1530), was a Turkish 
prince who founded the Mughal Empire in India. He 
ruled from 1526 until his death. During his reign, the 
empire took over most of northern India. 

Babar was born in Farghana, a kingdom in what is 
now Afghanistan. He was a descendant of two powerful 
conquerors, Genghis Khan and Tamerlane. Babar spent 
his early life trying unsuccessfully to conquer Samar- 
kand, which had been Tamerlane's capital. He then 
turned his attention to northern India, which was ruled 
by an Afghan dynasty. In 1526, near Delhi, Babar's forces 


defeated those of the sultan of Delhi. Babar was a wise 
and kind leader. 

See also Akbar; India (The Mughal Empire). 
Babbage, Charles (1791-1871), was an English mathe- 
matician known for his designs of two mechanical com- 
puting machines. These designs were based on some of 
the same principles that were later applied to electronic 
digital computers. However, Babbage could not build a 
working model of his machines. The technology of the 
time was not advanced enough, and Babbage lacked 
funding for the project. 

Babbage was born in Surrey, England. He helped 
found the Astronomical Society (now the Royal Astro- 
nomical Society). He was also the author of many books, 
including On the Economy of Machinery and Manufac- 
tures (1832). 

Babbitt metals are alloys often used to line the bear- 
ings of cranks, axles, and similar moving parts. Babbitt 
metals reduce friction and keep the bearings from be- 
coming too hot. The metals often consist of 90 per cent 
tin and smaller amounts of copper, antimony, and lead. 
Different kinds of Babbitt metals are designed for use 
according to the amount of pressure to which they will 
be subjected. The alloys are named after the inventor, 
Isaac Babbitt, of Boston, Massachusetts, U.S.A. 
Babbler is the name of a large, varied group of birds 
found mainly in the forests of Africa, southern Asia, and 
Australia. One species, the wrentit, lives along the Pa- 
cific Coast of North America. Babblers get their name 
from the loud, repeated calls they make. 

There are about 250 species of babblers. Most are 
small- to medium-sized birds with short wings and 
strong, sturdy legs and large feet. They are weak fliers. 
The colour of babblers varies widely. Most species, 
such as the white-crested laughing thrush, are a combi- 
nation of brown, black, grey, chestnut, and white. But 
some babblers are bright green, yellow, or red. 

Babblers eat chiefly insects and other small animals 
without backbones. Most babblers nest in low bushes 
or small trees. Babblers gather in large flocks except 
when nesting. The birds call loudly to each other unless 


An Asian babbler, the white-crested laughing thrush, is one of 
the largest types of babblers. It grows about 30 centimetres 
long, and is about the same size as a jay. 


danger threatens. To escape danger, babblers often use 
their strong legs to run and hide rather than fly away. 

Scientific classification. Most biologists classify the bab- 
blers as forming the subfamily Timaliinae of the family Musci- 
capidae. 

Babel, Isaak Emmanuilovich (1894-1941), was a 
Soviet Jewish writer. He was born in Odessa and be- 
came a scholar of Jewish history and mysticism. After his 
first short stories were published in 1916, Babel was ac- 
cused by czarist censors of writing pornography. 

Babel served with the Red Army during World War I, 
and later with a Soviet cavalry unit in Poland. He wrote 
vividly of the brutality of that time in a volume of short 
stories entitled Konarmiya (Red Cavalry, 1926). His earlier 
works were published in Odesskiyo rassazy (Odessa 
Tales, 1931). Babel's realistic and unrestrained descrip- 
tions of war proved incompatible with the Stalinist doc- 
trine of that time, and he was accused of defaming So- 
viet military heroes. Babel died in a Siberian prison 
camp. He was posthumously cleared in 1954. 

Babel, Tower of. See Tower of Babel. 

Babergh (pop. 78,500) is a rural local government dis- 
trict in Suffolk, England. Industries in the district include 
agricultural engineering, boat building, egg packing, 
and corn milling. Hadleigh has a church built in the 
13005. The painter Thomas Gainsborough was born at 
the historic town of Sudbury. Hadleigh, Kersey, and La- 
venham are former centres of the wool trade. 

Babi Yar was a ravine near Kiev in Ukraine and the site 
of one of the largest massacres in history. The Nazis 
murdered about 35,000 Jews there on Sept. 29-30, 1941, 
during World War Il. 

The German army had captured Kiev and ordered the 
city’s Jews to report for resettlement. The victims, carry- 
ing their belongings, marched to Babi Yar ravine, where 
special German military units machine-gunned them. By 
1943, when the Germans retreated, the ravine had be- 
come a mass grave for more than 100,000 people, most 
of them Jews. The Germans burned the bodies in an at- 
tempt to destroy evidence of the deaths. 

In 1961, Yevgeny Yevtushenko, a Russian poet, wrote 
a poem called “Babi Yar" attacking prejudice against 
Jews. Dimitri Shostakovich, a Russian composer, based 
part of his Symphony No. 13 (1962), also called Babi Yar, 
on Yevtushenko's poem. 

Babington, Anthony (1561-1586), was the leader of a 
Roman Catholic plot to assassinate Elizabeth | of Eng- 
land, and to make Mary, Queen of Scots, the Queen of 
England. Early in 1586, with a Jesuit priest named Bal- 
lard, he began to plan Elizabeth's assassination. He sent 
Mary an account of his plans, to which she replied fa- 
vourably. But Sir Francis Walsingham's spies had known 
of the plot since its beginning (see Walsingham, Sir 
Francis). Babington was executed for treason. Mary's 
complicity led to her own trial and execution. Babington 
was born at Dethick, in Derbyshire, England. 
Babirusa is a wild pig found in Indonesia. The ba- 
birusa has rough, brownish-grey skin that may be wrin- 
kled. The animal is almost hairless, with only a thin cov- 
ering of white or grey bristles. It has small ears and a 
short, hairless tail. The male has tusks that grow from 
the top of the snout and curve backward to the fore- 
head. Females have shorter tusks. Babirusas range in 
height from 65 to 80 centimetres and they can weigh up 
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to 90 kilograms. They eat mainly fruits and grasses. 

Babirusas have been heavily hunted for food by na- 
tive people. The animals are considered a threatened 
species and are protected by law from hunters. 

Scientific classification. The babirusa is in the pig family, 
Suidae. It is Babyrousa babyrussa. 

Baboon is a large monkey. It has a large head and 
long, sharp teeth, and a muzzle much like that of a dog. 
A baboon's arms are about as long as its legs. Some ba- 
boons have short, stumpy tails, but others have tails 
more than 60 centimetres long. Most male baboons are 
much larger than the females. Some female baboons 
weigh only about 14 kilograms. A male baboon may 
weigh 40 kilograms. 

Baboons live mostly on the ground but sleep in such 
places as trees or cliffs. Several kinds of baboons live in 
Africa and southwestern Arabia. These include the ha- 
madryas baboon, which lives on the plains and rocky 
hills of Arabia, Egypt, Ethiopia, and Sudan, and the 
chacma baboon, which inhabits rocky regions and open 
woodlands in southern Africa. 

Baboons eat eggs, fruit, grass, insects, leaves, and 
roots. Males occasionally kill mammals and share the 


Female baboons take loving care of their young. A mother ba- 
boon, above left, nurses her baby. Infant baboons depend on 
their mothers for food and protection. 


meat with other group members. They can carry food in 
pouches inside their cheeks. Baboons live in groups of 
from 10 to 200 animals. Most groups of chacma ba- 
boons include 30 to 40 members and are ruled by sev- 
eral large males. Hamadryas baboons live in harems 
composed of one male and several females and their 
young. Many harems band together to form large 
groups. Male baboons are fierce fighters and protect 
the group from enemies. 

Drills and mandrills are closely related to baboons. 
These two types of monkeys live in forests and are 
sometimes called forest baboons. 

Scientific classification. Baboons belong to the Old World 
monkey family, Cercopithecidae. The scientific name for the 
chacma is Papio ursinus. The hamadryas is P. hamadryas. 

See also Mandrill; Monkey (picture). 

Babur. See Babar. 


Japanese mother and baby 


Navajo Indian mother and baby 


Jamaican father and baby 


Babies of different cultures may receive different kinds of care. But in all cultures, close and lov- 
ing contact, as shown by the parents above, is basic to a baby's development. 


Baby 


Baby, also called infant, is a child up to about 18 
months of age. Almost everyone loves babies. They are 
among the most talked about and most photographed 
subjects in the world. Poets have praised them, and 
painters have pictured them as models of innocence. 
But throughout most of our history, people have had to 
accept the fact that many babies would die of disease or 
hunger before they were 1 year old. 

Since the late 1800's, advances in medicine, public 
health, and food production have sharply reduced infant 
mortality (the number of infant deaths), in many parts of 
the world. The greatest progress has been in industrial 
countries, especially Australia, Canada, Japan, New Zea- 
land, the United States, and most European nations. 
Today, less than 1 per cent of the babies born in these 
countries die before the age of 1 year. Progress has 
been much slower in the nonindustrial countries of Af- 
rica, Asia, and Latin America. In some African and Asian 
countries, more than 20 per cent of all babies die before 
they are 1 year old. 

Newborn babies are completely helpless. They can- 
not sit up, move from one place to another, feed them- 
selves, or talk. Crying is their only means of telling peo- 
ple when they are hungry, unhappy, or hurt. With good 
care, babies gradually learn to do certain things for 
themselves. By the time they are 18 months of age, most 
children can walk and run without help, feed them- 
selves, play simple games, and say a few words and 
phrases. They are then no longer considered to be in- 
fants. 

This article traces the development and growth of ba- 
bies from before birth and throughout infancy. It also 
discusses baby care. For more information on the 
growth and behaviour of babies and of older children, 
see the articles Child; Growth. For information about 


the young of various kinds of animals, see Animal (Ani- 
mals and their young). 


Before birth 


For a baby to develop, a sperm (sex cell from the fa- 
ther) must unite with an egg (sex cell from the mother). 
This union of a sperm and an egg is called fertilization. It 
produces a single cell called a fertilized egg. By a series 
of remarkable changes, the fertilized egg gradually de- 
velops into a baby. 

A baby develops in the uterus, or womb—a hollow, 
muscular organ in the mother's abdomen. The period of 
development in the uterus lasts about nine months in 
most cases. During this period, development is more 
rapid than at any time after birth. 

A fertilized egg is smaller than a grain of sand. Yet it 
contains a complete "blueprint" for the growth and de- 
velopment of a new individual. The blueprint consists of 
46 tiny structures called chromosomes. Half of them 
come from the mother's egg, and half come from the fa- 
ther's sperm. Together, the chromosomes carry all the + 
characteristics that babies inherit from their parents. 
These characteristics include general body build, eye 
and hair colour, and other physical traits as well as men- 
tal ability. To learn more about how we inherit various 
characteristics, see Heredity. 

The developing baby. A baby goes through two 
major stages of development before birth. During the 
first stage, which lasts about two months, a developing 
baby is called an embryo. During the second stage, 
which lasts about seven months or until birth, it is called 
a fetus. Growth takes place during both of these stages 
by cell division. 

The first cell division in a baby's development occurs 
when the fertilized egg divides in two. This division hap- 
pens almost immediately after fertilization. Before the 
cell divides, the chromosomes duplicate themselves. 
The resulting two cells thus have an identical set of 46 


chromosomes each. These two cells then grow and di- 
vide, producing four cells with identical sets of chromo- 
somes. The cells grow and divide over and over again, 
with each cell producing an exact duplicate of itself. The 
cells form an irregularly shaped, hollow ball, which be- 
comes attached to the lining of the uterus. This tiny 
mass of multiplying cells forms the beginning of the em- 
bryo. A thin layer of tissue called the amniotic sac sur- 
rounds the developing embryo. 

About a week after the first cell division, the cells that 
make up the embryo start to specialize. Groups of cells 
thus begin to form different organs, such as the brain 
and heart. The connection with the uterus develops into 
the placenta, an organ composed largely of blood ves- 
sels. The placenta is attached to the wall of the uterus. A 
tubelike structure called the umbilical cord joins the 
placenta to the embryo at the abdomen. 

The placenta supplies everything that the embryo 
needs to live and grow. The placenta absorbs nourish- 
ment and oxygen from the mother's blood and transmits 
them to the embryo through the umbilical cord. Carbon 
dioxide and other waste products from the embryo 
travel through the umbilical cord to the placenta, which 
releases them into the mother's blood stream. The pla- 
centa performs these functions until the baby is born. 

By the ninth week, the embryo measures about 2.5 
centimetres long and weighs about 1 gram. Although it 
is small and undeveloped, it has all the basic organs and 
features of a human being. The developing baby is now 
called a fetus. 


A baby's development 
before birth 
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After the second month, the heart and various other 
organs gradually start to function, and the fetus shows 
the first signs of movement. Meanwhile, the amniotic 
sac has filled with a salty fluid. The fetus floats freely in 
this fluid, limited only by the umbilical cord. The fetus 
can twist and turn in every direction and even make 
somersaults in the amniotic sac. The mother may begin 
to feel these movements during the fifth month of preg- 
nancy. 

In the ninth month, the fetus is so crammed in the 
uterus that it can hardly move. By the end of the ninth 
month, the fetus's organs are developed enough to 
function on their own. The baby is ready to be born. 
Some infants are born premature/y—that is, before the 
ninth month. Premature babies born after the seventh 
month of pregnancy have a good chance of surviving if 
they receive special medical care. Some babies born as 
early as the sixth month of pregnancy have survived. 

The expectant mother. An expectant mother must 
keep physically fit to have a normal, healthy baby. The 
first weeks of pregnancy, when the embryo begins to 
develop, are especially important. For this reason, a 
woman should have a medical examination as soon as 
she learns she is pregnant. She should also arrange for 
regular physical checkups throughout pregnancy. 

Most women require more food, especially foods 
high in proteins, after they become pregnant. But 
weight gain should be gradual. A sudden gain may indi- 
cate a physical disorder. Meals should provide the same 
nourishment as any well-balanced diet (see Nutrition). In 


A baby begins to develop as a mass of cells in the wall of the uferus—a hollow organ in the moth- 
er's abdomen. The developing baby is surrounded by a thin inner layer of tissue called the amni- 


otic sac and a thicker outer layer called the chorion. By the end of the second month, below left, 
the baby has basic human features. Part of the chorion has become the p/acenta. This organ gives 
the baby nourishment and oxygen from the mother's blood through the umbilical cord. By the end 
of the sixth month, centre, the baby fills the expanding uterus, and the chorion has largely disap- 
peared. The baby is ready to be born by the end of the ninth month, right. 


Uterus — Chorion 


Wall of Umbilical 
the uterus | cord 


Placenta 


the uterus 


Age: 2 months 


Age: 6 months 
Average length: 2.5 cm 


Average length: 30 cm 


Amniotic sac 


Opening from 
the uterus 


Umbilical 
cord 


Placenta 


Age: 9 months. Average length: 50 cm 
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addition, doctors often prescribe extra amounts of cer- 
tain vitamins and minerals for expectant mothers. 
Weight-reducing diets should be avoided except under 
a doctor's orders. Many chemicals in an expectant moth- 
er's blood stream enter the developing baby's blood 
stream through the placenta. For this reason, women 
should not take unnecessary drugs during pregnancy. 
Smoking and drinking alcohol during pregnancy should 
also be avoided. 

A woman should continue her normal activities, in- 
cluding proper exercise, while she is pregnant. She 
should also get enough sleep and rest. For more infor- 
mation on this subject, see Pregnancy. 


Birth 


The birth process is called /abour. A woman is ready 
to give birth when she feels /abour pains as the muscles 
of the uterus begin to contract. The alternate tightening 
and relaxation of the muscles enlarges the opening from 
the uterus to the birth canal, or vagina. As the muscle 
activity continues, it forces the baby out of the uterus 
and through the birth canal. Most babies are born head 
first. The head is bigger around than the rest of the body 
and so enlarges the opening that leads outside the 
mother's body. The rest of the baby's body thus passes 
through the opening easily. 

Within a few minutes after birth, a baby starts to cry 
heartily, which helps the lungs expand and fill with air. 
The umbilical cord is still attached to the placenta after a 
baby is born. The doctor clamps and cuts the cord close 
to the baby's skin. This tiny stump of tissue dries up and 
falls off within 7 to 10 days, leaving a scar, called the 
navel, on the abdomen. 

The muscles of the uterus continue their activity until 
the placenta separates from the uterus and passes out 
through the birth canal. The discharged placenta is 


Seconds after birth, medical personnel use a bulb syringe to 
clear the baby's nasal passages. The doctor then clamps and 
cuts the umbilical cord close to the baby's abdomen. 


called the afterbirth. For additional information, see 
Childbirth; Reproduction, Human. 


Growth and development 


Growth by rapid cell division comes to an end at 
birth. After birth, cells increase in size and begin to ma- 
ture. Kidney cells gradually concentrate urine more effi- 
ciently. Nervous system cells, called neurones, form an 
insulating sheath and lay down the complex intercon- 
nections that will enable the baby to control its move- 
ments and to learn. 

Two major forces—heredity and environment—influ- 
ence a baby's growth and development. Heredity deter- 
mines the characteristics that babies inherit from their 
parents through the chromosomes. Environment con- 
sists of everything with which a baby comes into con- 
tact, including the kind of care the baby receives. Envi- 
ronment especially affects the formation of a baby's 
personality. 

Physical and emotional deprivation are two environ- 
mental factors that also have a severe effect on growth 
and development. Babies brought up in poor living con- 
ditions are likely to be smaller and more prone to ill- 
nesses and accidents. Those who are not cuddled, held, 
and loved become listless, lose their appetite, and, in 
cases of extreme neglect, may die. 

Itis important that a baby is fed an adequate diet. Un- 
dernourished babies develop slowly and risk perma- 
nent physical deformities such as rickets (see Rickets). 
Prolonged starvation can cause brain damage. Babies 
who lose weight through illness, however, almost al- 
ways recover completely. 

A baby's personality begins to develop soon after 
birth. The development continues throughout childhood 
and even throughout life. But most experts believe that a 
person's very early experiences have an especially 
strong influence on later personality development. 

Babies differ in the rate and manner of their growth 
and development. For example, many infants begin to 
crawl at about 9 to 10 months of age. But some begin to 
crawl earlier and others later. Still other babies learn to 
walk without ever crawling. 

The first month. A baby is considered a newborn for 
about a month after birth. Newborn babies spend a lot 
of their time sleeping. 

Characteristics of newborn babies. The average 
weight for a baby at birth is 3.4 kilograms. The average 
length of a newborn baby is 50 centimetres. A newborn 
baby's head makes up about a quarter of the total body 
length and is bigger around than the chest. The arms are 
longer than the legs. These proportions change as a 
child becomes an adult. The head, for example, grows 
less than the rest of the body and makes up about an 
eighth of an adult's height. 

A newborn baby's skull has six soft spots where the 
bone is not yet completely joined. These areas become 
completely covered with bone by about the 18th month. 
The other bones in a baby's body are only partly ca/ci- 
fied (hardened with calcium) at birth. These bones cal- 
cify gradually throughout childhood. 

Most white children have greyish-blue eyes and pink 
skin at birth. The colour of the eyes may change by the 
fifth or sixth month. This colour then becomes perma- 
nent. Most black children have brown eyes and rela- 
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Development of 
motor skills 


These drawings illustrate 
some of the important motor 
skills (controlled movements) 
that babies begin to develop 
about a month after birth. Be- 
fore that time, their actions 
are completely automatic. 
Each drawing gives the age at 
which most babies develop 
the particular skill. But some 
babies develop the skill ear- 
lier and others later. 


RSR 


1 to 2 months 
Lifts head when 
lying on stomach 


9 to 10 months 
Creeps and crawls 


tively light, pinkish skin at birth. The eyes remain brown. 
The skin begins to darken a few days after birth. 

Most of a newborn baby’s actions are reflex actions— 
that is, they are completely automatic. Newborn infants 
can suck and swallow, move their arms and legs, and 
cry to make their needs known. When lying in bed, they 
often curl up in a position like the one they had in the 
womb. If startled by a loud noise or sudden jolt, they 
jerk their arms and legs in a reflex action called the star- 
tle reflex. For several months, the baby's neck muscles 
will not be strong enough to hold the head erect. A per- 
son must therefore be careful to support the head while 
picking up or holding the baby. 

Newborn babies cannot control the movements of 
their eyes, But they can tell darkness from light and see 
objects directly in front of them. They can also hear, and 
they quickly learn to recognize their mother's voice. 

Feeding and rate of growth. Newborn babies can 
swallow only liquids. They therefore get their nourish- 

, ment by sucking milk from their mother's breast or from 
a bottle. Mothers may begin to nurse their babies—that 
is, feed them milk at the breast—within a few minutes 
after birth. In most cases, the breasts do not produce a 
full supply of milk until several days after birth. But ba- 
bies need little nourishment during this time. Babies 
who are not breast-fed are given a special formula that 
is usually made from cow's milk. This mixture resembles 
mother's milk and is fed from a bottle with a rubber teat. 

Newborn babies can digest less than 60 millilitres of 
mother's milk or formula at a time. As a result, they must 
be fed often—in most cases, about every four hours day 
and night. Babies lose weight for a few days after birth 
because their food intake does not yet meet their needs. 
But most babies regain the lost weight by about the 10th 
Eas after birth. They then begin to gain about 28 grams a 

ay. 


12 months 
Stands briefly 


6to 7 months 
Shifts object from 
hand to hand 


Sits erect if 
propped up 


18 month: 


12 to 13 months s 
Feeds self with spoon 


Walks with support. 


From 1 to 6 months. A baby's growth rate slows after 
the third month. By the sixth month, the rate will have 
dropped to about 15 grams a day. At 5 months, most ba- 
bies weigh about twice what they weighed at birth. 

By the second month, babies have begun to develop 
various motor skills. Motor skills are controlled move- 
ments made in response to specific stimuli, rather than 
generalized reflex actions. They depend largely on the 
development of the brain and nerves. 

The development of motor skills begins with the head 
and progresses downward through other parts of the 
body. Thus, babies learn to move their head and eyes 
before they can control their arms and legs. By the sec- 
ond month, most infants can turn their head and eyes to 
follow the movements of people and large objects. By 
the age of about 5 or 6 months, most babies can hold 
their head erect, grasp objects with their hands, turn 
themselves over in bed, and sit erect if propped up. 

Babies first smile and make speechlike sounds from 
about 2 months of age. To develop normal human rela- 
tionships, children need a feeling of trust and security. 
Parents help develop such a feeling in a baby if they 
treat the baby with love and understanding. Yet parents 
should avoid being overprotective and not give in to a 
baby's every demand. Children can thus develop a frus- 
tration tolerance—that is, the ability to control their feel- 
ings when some of their demands are not met. 

From 6 to 12 months. Babies achieve a number of 
“firsts” between 6 and 12 months of age. The first tooth 
usually appears about the sixth or seventh month. The 
teeth then continue to appear at the rate of about one a 
month until a child has a complete set of 20 primary, 
milk, or baby, teeth. Most children have all their primary 
teeth by about 24 years of age (see Teeth [Kinds of 
teeth]). After they are about 6 months old, babies learn 
to pick up small objects and pieces of food by clasping 
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them between the thumb and palm. Most babies sit un- 
supported for the first time by about 7 months. By about 
9 months, they may pull themselves to their feet and 
stand with support. 

At about 6 months of age, most babies develop a de- 
gree of independence. This begins to show itself in vari- 
ous ways. For example, they may want to hold their bot- 
tle instead of having it held for them. Gradually, every 
baby develops characteristic ways of doing things, 
which differ from the ways other babies do the same 
things. Such differences in behaviour indicate the 
growth of individuality. 

From 12 to 18 months. Babies learn how to do many 
things by imitating older people. Their ability to imitate 
improves after they have reached 12 months of age, 
probably because of a sudden advance in brain and 
nerve development. 

Most infants start to walk with support about the 12th 
to 13th month. They take their first unaided steps by 
about 15 months and can run by 18 months. Babies also 
start to play with blocks, balls, and other objects about 
the 12th month. At first, they may simply throw the ob- 
jects or put them in their mouth. But by the 18th month, 
many infants have learned, for example, to pile a few 
blocks on top of one another and to push objects along 
the floor with their hands. 

Most babies can say a few words by the age of 12 
months. At 15 months, they may “talk” energetically. But 
they still know few real words. At 18 months, a child's 
spoken vocabulary may consist of about 10 to 20 words. 
Many children can also combine words into phrases at 
this age. 

Babies understand many more words than they use. 
By 8 or 9 months, most babies respond to the sound of 
their name. A 1-year-old recognizes the names of a vari- 
ety of objects and understands “no” and certain other 
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commands. By the age of 15 to 18 months, most babies 
enjoy listening to simple songs and nursery rhymes. 
They may also enjoy hearing a story, though the story it- 
self probably means little to them. Most babies this age 
like to watch television and look at pictures in books 
and magazines. 

Sometime after 18 months of age, a child may be 
ready for toilet training—that is, learning to control the 
bowels and bladder. But the age when such control be- 
comes possible varies greatly among children. Parents 
should not force toilet training but wait until a child 
shows readiness for it. 


Baby care 


Providing the proper environment. A baby's sur- 
roundings should be clean, safe, and cheerful. Room 
temperatures should be carefully regulated so that a ` 
room is neither too warm nor too cool. In addition, ba- 
bies old enough to move about need room to play. But 
beyond these simple requirements, physical surround- 
ings alone have little influence on an infant's develop- 
ment. The people responsible for a baby's care—and the 
attention and stimulation these people provide—are the 
most important part of the baby's environment. 

Babies require much love and affection. They need to 
be held and soothed when they are disturbed or hurt, 
and they need to be treated at all times with respect and 
understanding. Love also includes discipline—the set- 
ting of certain limits on behaviour. Discipline should be 
firm but just. 

Feeding procedures. The mother's breast milk is the 
best food for babies during the first few months after 
birth. But a milk-derived formula is an acceptable substi- 
tute. Babies usually stop feeding when they have had 
enough. If they take too much milk at a feed, they will 
probably spit part of it up. They may also spit up part of 


a feed if wind (gas bubbles) forms in the stomach. To 
help release the bubbles, the baby's back should be pat- 
ted firmly—a practice called burping or winding. 

Breast-feeding is the natural method of providing 
milk for a baby. In some countries, it is also the most 
common method. Mother's milk contains all the nour- 
ishment that most babies need. Mother's milk also con- 
tains substances that help protect the baby from various 
diseases and infections. 

Bottle-feeding. Commercially produced formula milk 
can be substituted for mother's milk. It is usually made 
from pasteurized cows milk. Some commercial baby 
milk formulas come ready to use in liquid form. Other 
commercial formulas come in powdered form. A person 
simply adds water. But baby milk prepared in this way, 
as well as the bottles and teats, must be sterilized. Spe- 
cial soybean mixtures are available for babies who have 
an allergy to cow's milk. 

Vitamins and iron. Unlike mother's milk and commer- 
cially produced formulas, cow's milk lacks vitamin C. 
Cow's milk is therefore not recommended for babies 
under a year old. Doctors may prescribe added vitamins 
and iron in an infant's diet to ensure an adequate supply. 
Vitamins are given to a baby in the form of drops or as 
part of the milk formula. 

Solid foods. After 2 to 3 months of age, most babies 
begin to make chewing motions and improve their abil- 
ity to swallow. They can then be fed solid foods for the 
first time. But the food must be soft and mushy. Such 
foods include cooked cereals and various fruit and veg- 
etables that have been puréed. Puréed foods are cooked 
until soft and then processed in an electric blender or 
pushed through a sieve. 

By the age of 5 or 6 months, most infants enjoy foods 
that require more chewing. Although babies have few 
or no teeth at this age, they can chew with their gums. 
Many parents add such foods as rusks and puréed 
meats to the baby's diet at this time. After about 9 
months of age, a baby can begin to eat most of the same 
foods that other family members eat. But the food must 


Spoon-feeding introduces babies to solid foods. By the age of 
about 18 months, most babies can feed themselves. 
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be mashed or cut in very small pieces so that the baby 
does not choke on the food. By the age of 18 months, 
most babies can feed themselves with a spoon. 

Feeding schedules. Most babies require five or six 
feeds a day until they are about 3 months old. They can 
then go on four or five feeds daily. After they are 5 or 6 
months old, most babies can go on a schedule of three 
meals a day with between-meal snacks. But infants differ 
greatly in how often they need to be fed. 

Weaning. ^t about 6 months of age, a baby may be 
ready for weaning—that is, learning to do without milk 
from the breast or bottle. Babies differ in their readiness 
for weaning. A mother should wean her child over a pe- 
riod of several weeks or months. In preparation for 
weaning, she may encourage the baby to drink milk 
from a cup. Most babies can learn to drink from a cup 
by the time they are 6 or 7 months old. 

Sleeping conditions. Babies sleep up to 20 hours a 
day during the first month after birth. Their need for 
sleep then gradually decreases. 

Babies should be placed on their backs to sleep to re- 
duce the risk of cot death. They should be kept covered 
to avoid chills, but not be allowed to overheat. 

By about 3 months of age, most infants begin to have 
a restless, wakeful period each day. It may help at such 
times to put the baby near other members of the family. 
After a play period, the baby may be fed, changed, and 
put back in bed. 

By the age of 18 months, most babies need about 14 
hours of sleep daily, including an afternoon nap. Some 
babies need less sleep than others do. 

Crying usually means that a baby feels hungry, needs 
a clean nappy, or is uncomfortable, tired, or neglected. 
Babies ordinarily stop crying when the condition is cor- 
rected. Feeding, changing, or cuddling is all that an in- 
fant needs in most cases. Many babies are soothed by 
sucking on a dummy—a rubber teat attached to a plastic 
guard. Parents should consult a doctor if they cannot 
find the cause of an infant's crying within a reasonable 
length of time. 


Bathtime is an important part of a baby's routine. Young babies 
are most easily bathed in a bowl or baby bath. 
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Country Birth rate’ Infant mortalityt Country Birth rate’ — Infant mortalityt 
Africa 

34 57 Morocco 32 48 
Aet 51 170 Mozambique 45 164 
Cameroon 41 7" Nigeria 45 114 
Egypt 31 46 South Africa 31 53 
Ethiopia 49 120 Sudan 42 7 
Ghana 42 103 Tanzania 48 108 
Ivory Coast 50 89 Uganda 51 111 
Kenya 44 61 Zaire 47 120 
Madagascar 45 100 Zimbabwe 40 50 

The Americas 
Argentina 20 24 Mexico 28 27 
Bolivia 34 78 Nicaragua 40 51 
Brazil 23 52 Panama 25 18 
Canada 14 7 Paraguay 33 28 
Chile 22 15 Peru 29 43 
Colombia 24 16 United States 16 9 
Cuba 7 9 Uruguay 7 19 
Ecuador 29 45 Venezuela 26 20 
Guatemala 38 53 
Asia and Australasia 
Afghanistan 52 165 Korea, South 16 8 
Australia 15 7 Malaysia 28 13 
Bangladesh 38 94 New Zealand 17 7 
Cambodia 39 15 Pakistan 40 85 
China 21 35 Papua New Guinea 33 57 
Hong Kong 13 6 Philippines 30 45 
India 29 81 Saudi Arabia 36 33 
Indonesia 26 71 Sri Lanka 21 15 
Iran 40 42 Syria 42 33 
Iraq 39 57 Thailand 20 27 
Israel 21 7 Turkey 28 67 
Japan ui 5 Vietnam 29 36 
Korea, North 24 24 
Europe 

Czech Republic 13 9 Netherlands 14 6 
France 13 7 Poland 14 13 
Germany 11 6 Romania 16 23 
Greece 10 9 Russian Federation 12 28 
Ireland 14 6 Spain n 8 
Italy 10 7 United Kingdom 14 7 


"Annual number of births per 1,000 population. 


Annual deaths of children under 1 year of age per 1.000 live births. 
Source: The State of the World's Children 1: IICEF (Figures are for 1993) 


Bathing the baby. In some countries, most babies 
have their first bath when they are 2 or 3 days old, be- 
fore they are taken home from hospital. Expectant moth- 
ers usually learn how to bath the newborn during ante- 
natal or parentcraft classes. 

A baby's bathwater should be comfortably warm, not 
hot. For about the first year after birth, they should be 
bathed in a small bath or basin rather than in a full-sized 
bath. It is much easier to manage babies this age in a 
small bath. They especially need help in keeping their 
head above water. Babies should never be left unat- 
tended in their bath at any age. 

Babies may be bathed every day or every other day. 
The nappy area should be cleaned carefully and dried at 
every nappy change. A zinc and castor oil or other 
cream may be used to protect the baby's delicate skin 
from continued exposure to moisture. 


Clothing the baby. Babies must be dressed warmly 
enough to avoid chills. But even in cold weather, they 
need only a few simple kinds of clothing. 

Most children have to wear nappies from birth well 
past the age of 18 months. Some parents use cloth nap- 
pies, which must be washed after every use. An increas- 
ing number of parents use disposable nappies, which 
are thrown away after use. 

For indoor wear, a baby needs little more than a 
nappy and a vest. If it is cool indoors, the vest may be re- 
placed with a romper suit. Newborn infants are often 
wrapped in a cotton blanket for warmth. 

Most babies enjoy being outdoors for a while during 
the day. An infant's skin burns easily and should not be 
exposed to direct sunlight for more than a few minutes. 
For outdoor wear in cold weather, babies need a hat 
and warm outer clothing. 


Health care and safety. In many countries a mysteri- 
ous disease called sudden infant death syndrome (SIDS), 
also known as cot death, ranks as the chief cause of 
death among infants from 1 to 12 months of age. The 
disease resembles suffocation. The risk of cot death can 
be reduced by placing the baby on its back to sleep, not 
smoking in the room where the baby sleeps, and by not 
overheating. 

Less than 100 years ago, diphtheria, measles, and cer- 
tain other infectious diseases killed many thousands of 
infants yearly. But since the early 1900's, vaccines have 
greatly reduced the number of infant deaths from these 
diseases. 

In most industrial nations, babies are usually vacci- 
nated against eight diseases—diphtheria, measles, men- 
ingitis, caused by the bacterium Haemophilus influen- 
zae type b, mumps, polio, rubella, tetanus, and 
whooping cough. Many countries also vaccinate babies 
against hepatitis B. 

Accidents in the home cause many injuries and 
deaths among babies each year. Parents can do much to 
prevent such accidents. For example, they can help pre- 
vent serious burns by keeping babies away from flames 
and hot stoves. To avoid accidental poisoning, parents 
should keep medicines, household cleaners, and other 
chemicals out of a child's reach. Parents should never 
leave a baby at home alone. In addition, they should 
make sure that the baby is in a specially designed baby 
seat when travelling in a car. The article Safety gives 
more information about preventing accidents. 

Related articles in World Book include: 


Birth defect Immune system 
Botulism Incubator 

Child La Leche League International 
Childbirth Nutrition 

Circumcision Paediatrics 

Colic Pregnancy 
Developmental psychology Premature birth 

Disease Respiratory distress syn- 
Embryo (with picture) drome 

Eugenics Sudden infant death syn- 
Family drome 

Footprinting Teeth 


Genetic counselling Toy (Toys for infants) 
Heart (Birth defects; Develop- 


ment of heart surgery) 
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Questions 


At what age do babies start to walk with support? 

What does a baby's crying usually mean? 

Why must babies get their nourishment by sucking milk from 
their mother's breast or from a bottle? 

What is an embryo? A fetus? 

How many hours a day do babies sleep during the first month 
after birth? 

Why should a person who picks up or holds a young baby be 
careful to support the baby's head? 

What two forces influence a baby's growth and development? 
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Babylon was a great city of the ancient world. It was 
the capital of the kingdom of Babylonia and of two Baby- 
lonian empires. Babylon stood on the banks of the Eu- 
phrates River, near the present-day city of Al Hillah, Iraq. 
This location helped Babylon become an important trad- 
ing centre. The city also served as the religious centre of 
Babylonia, and the word Babylon means gate of the god. 

The Old Babylonian Empire. Records first mention 
Babylon about 2200 B.C. King Sumu-abum, the first im- 
portant Babylonian ruler, founded a dynasty (rule by one 
family) in 1894 B.C. The best-known king of that dynasty 
was Hammurabi, who ruled from 1792 to 1750 B.C. and 
won fame for developing a wise and fair code of law. 
When Hammurabi came to the throne, Babylon was one 
of several small kingdoms in Mesopotamia. This area, 
between the Tigris and Euphrates rivers, included what 
is now eastern Syria, southeastern Turkey, and most of 
Iraq. Hammurabi conquered all the other kingdoms and 
established the Old Babylonian Empire. 

During Hammurabi's reign, Babylon had several mag- 
nificent palaces and temples. Private houses lined the 
city’s narrow, twisting streets. A typical house had a cen- 
tral courtyard surrounded by rooms. A large wall sur- 
rounded the city to defend it from invaders. The wall 
had several gates, and merchants held markets at the 
gates. The merchants traded slaves, food, textiles, build- 
ing materials, and livestock. Babylonian traders travelled 
west to Syria and other countries, north to Assyria and 
south to kingdoms along the Persian Gulf. They often 
traded textiles and grain for gold, silver, and precious 
stones. 

Babylonian society during Hammurabi's reign had 
three classes—aristocrats, commoners, and slaves. Com- 
moners worked mainly as farmers, merchants, or craft- 
workers. Little is known about commoners, though they 
clearly lacked all the rights of aristocrats. Slaves formed 
the lowest class. But they could own property, conduct 
business, borrow money, and even buy their freedom. 


Detail of limestone slab labout 1750 B.CJ; British Museum, London 
Hammurabi ruled Babylon from 1792 to 1750 B.C. He won fame 
for developing a wise and fair code of law. 
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_Babylon, an ancient city on 
the banks of the Euphrates 
River, was an important trade 
centre from the 18005 to the 
5005 B.C. This painting, by 
Maurice Bardin from a water- 
colour by Herbert Anger 
(1936), shows the city as it may 
have looked during the reign 
of Nebuchadnezzar II from 
about 605 to 562 B.C. The city 
was surrounded by high, dec- 
orated walls and had many 
splendid palaces and temples. 
The Tower of Babel, /eft, was 
a ziggurat, a terraced pyramid 
with a shrine on top. It stood 
in the temple area. 


Detail of an oil painting on canvas (1936) by Maurice Bardin after a watercolour by Herbert Anger; Oriental Institute, University of Chicago, USA. 


Free women could own property and had other legal 
rights. Fathers usually selected husbands for their 
daughters. 

The Old Babylonian Empire lost most of its territory 
soon after Hammurabi's death. Babylon remained an im- 
portant political and cultural power, but its rulers did 
not try to extend its power. The Assyrian Empire took 
control of Babylon during the 700s B.C. However, the 
city resisted Assyrian rule, and King Sennacherib of As- 
syria destroyed Babylon in 689 B.C. Sennacherib's son 
Esarhaddon rebuilt Babylon 11 years later. 

The New Babylonian Empire began in 626 B.C., 
when the Babylonian military leader Nabopolassar be- 
came king of Babylon. Nabopolassar then won control 
of Babylonia from the Assyrians. Attacks by the Babylo- 
nians and their Median allies in 614 and 612 B.C. put an 
end to the Assyrian Empire. Under Nabopolassar, who 
reigned until 605 B.C., the New Babylonian Empire con- 
trolled much of what is now the Middle East. 

Babylon achieved its greatest glory under the New 
Babylonian Empire. Nabopolassar and his son Nebu- 
chadnezzar II rebuilt the city on a grand scale. During 
the reign of Nebuchadnezzar, from 605 to 562 B.C., 
workers built walls almost 26 metres thick around the 
outside of Babylon. Huge inner walls protected the city's 
main section. A wide moat surrounded the inner walls. 
People entered and left the city through eight bronze 
gates. 

The grandest of these gates, the huge Ishtar Gate, 
stood on a paved avenue called the Processional Street. 
This street connected the Temple of Marduk inside the 
walls and the site of a great religious festival outside the 
city. Babylonians carried statues of the gods along the 


street during the festival, held at the beginning of each 
new year. The Ishtar Gate and its walls were decorated 
with figures of dragons, lions, and bulls made of col- 
oured glazed brick. 

Nebuchadnezzar's main palace and a fortress stood 
between the Ishtar Gate and the Euphrates River. This 
area probably included the city's famous Hanging Gar- 
dens. The ancient Greeks described these gardens, 
which grew on the roof of a high building, as one of the 
Seven Wonders of the World. A temple area lay to the 
south. The Temple of Marduk stood there. The area in- 
cluded the ziggurat, a monument known in later times 
as the Tower of Babel (see Tower of Babel). 

More than 250,000 people may have lived in Babylon 
and the surrounding communities. A variety of agricul- 
tural and manufacturing activities flourished in the city. 
Babylon was the largest commercial centre in the Mid- 
dle East at that time. 

The fall of Babylon. Nebuchadnezzar's successors 
were unpopular, and the empire became weak. In 539 
B.C, Persian invaders captured Babylon and overthrew 
the New Babylonian Empire. Babylonia became the 
wealthiest area in the Persian Empire. In 331 B.C., the 
Macedonian military leader Alexander the Great gained 
control of Babylon. He probably planned to make it the 
capital of his realm. Alexander died in Babylon in 323 
B.C. Later, one of his generals, Seleucus, became king of 
Babylonia and the lands around it. Seleucus founded Se- 
leucia, a new capital, on the Tigris River. The people of 
Babylon later moved to Seleucia. Through the years, the 
deserted Babylon fell into ruins. 

The ruins of Babylon. From A.D. 1899 to 1917, Ger- 
man archaeologists uncovered much of Babylon's ru- 


ined palace and temple areas, a residential area, and the 
city walls. Most of the remains dated from the New Bab- 
ylonian Empire. Archaeologists have been unable to ex- 
cavate (uncover) remains from the Old Babylonian Em- 
pire because the level of water in the ground has risen 
tremendously since ancient times. This higher water 
table has caused flooding in the deepest holes dug by 
archaeologists. The government of Iraq has begun to re- 
store a number of structures, including the ziggurat, 
Nebuchadnezzar's main palace, a temple, the Proces- 
sional Street, and the city’s Greek Theatre. 

See also Hammurabi; Nebuchadnezzar; Sennach- 
erib; Seven Wonders of the Ancient World. 
Babylonia was an ancient region around the Tigris 
and Euphrates rivers in what is now southeastern Iraq. 
The region centred around the ancient city of Babylon, 
which stood about 100 kilometres south of present-day 
Baghdad, Iraq. A great civilization began in this region 
about 3500 B.C., and the area was the site of several 
great empires until the 200's B.C. Babylonia produced 
the first form of writing, established sets of laws, and 
developed the study of mathematics, astronomy, and 
other sciences. Great leaders, such as Hammurabi, Neb- 
uchadnezzar II, Cyrus the Great, and Alexander the 
Great, were rulers of Babylonia. 


Way of life 


Babylonian society was divided into various classes. 
Usually, the aristocracy (upper class) included govern- 
ment officials, priests, wealthy landowners, and some 
traders. The common people were craftworkers, clerks, 
and farmers. Slaves made up the lowest class. 

The Babylonian economy depended chiefly on farm- 
ing. The king and nobles owned much of the land, and 
the temples also controlled large areas. The people built 


The Ishtar Gate was built 
during the reign of Nebu- 
chadnezzar II (605-562 B.C). 
The gate was the grandest of 
eight bronze gates to the city. 
The gate and its walls were 
decorated with glazed fig- 
ures, such as the lion on the. 
right. 
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networks of canals to carry water from the Tigris and Eu- 
phrates rivers to the fields. Landlords maintained the ca- 
nals on their property, and the use of water was care- 
fully regulated. Babylonian farmers harvested large 
crops of grain, vegetables, and fruit. 

Industry and trade were well developed. The Babylo- 
nians exported manufactured goods and perhaps some 
farm products to all parts of the Middle East. Traders 
brought back metal, wood, and stone—raw materials 
which Babylonia lacked. The people began using 
wheeled carts and chariots about 3500 B.C. The Sumeri- 
ans, who were the first recorded inhabitants of Babylo- 
nia, built huts out of reeds and mud. Because the land 
had no stone or trees, the people also used baked or 
sun-dried mud bricks for their houses and temples. 
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Babylonian clay tablet (600s B.C) from Ninevah; British Museum, London 
The Flood Tablet is the 11th tablet of the Epic of Gilgamesh. It 
is a fine example of the cuneiform writing of ancient Babylonia. 


Some Babylonian temples and palaces included many 
colourfully decorated rooms and courtyards. The ziggu- 
rats (temple towers) that stood in the important cities 
were the most impressive Babylonian buildings. The 
Babylonians discovered and used many technical de- 
vices in erecting buildings. They paid careful attention 
to drainage, used slightly curved lines in high walls to 
keep them from appearing top-heavy, and developed 
mathematical measuring techniques. 

Language and literature. About 3500 B.C, the Su- 
merians began to produce written records in Babylonia. 
The writing consisted of picturelike symbols scratched 
on lumps of clay. These symbols later were modified to 
produce cuneiform writing. The use of cuneiform prob- 
ably lasted until about the start of the Christian Era. See 
Cuneiform. 

Archaeologists have found hundreds of thousands of 
cuneiform tablets in Babylonia and as far away as Egypt. 
The tablets are in Sumerian and in various dialects of 
Akkadian, the Semitic language of Babylon itself. They 
include historical and legal documents; letters; eco- 
nomic records; literary and religious texts; and studies 
in mathematics, astronomy, medicine, and magic. 

The Sumerians and Semites kept business records. 
They produced religious texts giving accounts of rituals, 
and mythological stories explaining past and present 
events. Late in the Sumerian period, around 2000 B.C., 
scribes (writers) wrote some law codes. 

When the Semites adopted the cuneiform system for 
their own language, they also borrowed many of the Su- 
merian stories. But they changed the mythological ac- 
counts of creation and of the actions of the gods to fit 
their own religious system. Most famous of these ac- 
counts are the Creation Story and the Epic of Gilgamesh. 
The first tells the story of the creation of the world by 
the god Marduk, patron god of the city of Babylon. The 
second describes a great flood similar to the story 
found in the Bible. Gilgamesh was a legendary Sumerian 
king. The Semites also created the set of laws called the 


Babylonian clay tablet (500s B.C) from Sippar; British Museum, London 


Babylonian plan of the world. Babylon and the River Euphra- 
tes lie at the centre of the plan, surrounded by the sea. 


Code of Hammurabi. The Akkadian-speaking Assyrians 
wrote about the adventures of kings and their armies 
after the early Babylonian period. 

Mathematical and astronomical texts show that the 
ancient Babylonians had developed the 360-degree cir- 
cle and the 60-minute hour. They also understood frac- 
tions, squares, and square roots, and could predict 
eclipses of the sun and moon. 

Religion. Babylonians believed that changes in na- 
ture and in the fortunes of people were ruled by events 
that occurred in the heavens among the many gods. On 
earth, the king reigned as the representative of the 
gods, especially blessed by them. In the Sumerian pe- 
riod, the king sometimes ruled as a god himself. Babylo- 
nian religions combined scientific observation of the sky 
and the weather, prayer to the various gods who were 
believed to be in control of these things, and magic. 
This soon led to the study of astrology. 

Sumerian religion, like Sumerian literary forms, was 
adopted in part by the Semites. But the Semites empha- 
sized the gods of their own cities rather than earlier Su- 
merian gods. Babylonians never really rejected earlier 
gods, however, so the number of gods they worshipped 
grew into the thousands. There were patron gods and 
goddesses of each city-state as well as gods represent- 
ing such things as the sun, moon, and stars, the 
weather, crops, rivers, and the land. 

Art. Making and decorating pottery probably consti- 
tuted the earliest arts of the Babylonian people. Many 
broken pieces of early pottery with painted patterns and 
designs still remain. By 3000 B.C., the Babylonians had 
begun carving stones and shells. They began making 
statues at about the same time. They also produced 
beautiful jewellery and other art objects in gold and sil- 
ver. 

The people sealed jars and documents with stamp 
seals or cylinder seals, which were engraved with sim- 
ple designs or religious scenes. The stamp seals were 
like the rubber hand stamps used today. The cylinder 


Stone figures (about 2900-2600 B.C) from Tell Asmar; Oriental Inst, University of Chicago, USA. 
Sumerian statuettes honour Abu, god of vegetation. Archaeol- 
ogists found the figures in Abu's temple in modern Iraq. 


seals were rolled in clay while it was wet. The seals 
often gave the name of the owner or producer of the 
sealed object. Although no examples of fabrics remain, 
Babylonian business records describe elaborate and ex- 
pensive textiles. 


History 


The first settlers probably came to Babylonia about 
5000 B.C. Historians do not agree on where these peo- 
ple came from. 

The Sumerians were among the earliest invaders of 
Babylonia. They learned to drain the swamps, and to 
make bricks from mud. They farmed, dug canals, and 
raised livestock. Sumerian craftworkers made objects of 
clay, stone, bone, wood, and metal. 

The Sumerian age of small, independent city-states 
began about 3000 B.C. and lasted until around 2400 B.C. 
Such cities as Ur, Uruk, Nippur, Kish, Umma, and Lagash 
waged local wars. Each city ruled its neighbouring areas 
at various times. The city of Umma gained the most 
power, but it was conquered along with the rest of 
Sumer by other people who lived in Babylonia called 
Semites. 

The Semites. A Semitic ruler, Sargon of Akkad, con- 
quered Babylonia during the 23005 B.C. He took his Ak- 
kadian army north and west to the Mediterranean Sea 
and east into Iran. The Akkadians combined Sumerian 
civilization with their own culture. Sargon's successors 
held the empire together for more than 60 years, until 
invaders overran it. 

These invaders remained in Babylonia a short time. 
For about a hundred years, Ur controlled the rest of 
Sumer. Elamites then invaded, and the disruption they 
caused helped permit the growth of the first Babylonian 
Empire. Babylonian civilization flourished between 1800 
and 1600 B.C., under Hammurabi and other kings. Be- 
tween 626 and 539 B.C, it enjoyed a revival under such 
kings as Nebuchadnezzar II. The two periods were inter- 
rupted by Kassite and Assyrian rule. Babylonia was part 
of the Persian Empire from 539 B.C. until Alexander the 
Great took control in 331 B.C. Soon after Alexander died, 
Babylonia crumbled. 
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Bacchus was the god of wine in Roman mythology. 
The myths about Bacchus are almost the same as those 
of Dionysus, the Greek god of wine and agricultural fer- 
tility. The ancient Romans began to worship Bacchus 
after they came into contact with Greek culture in the 
700 B.C. The Romans also worshipped a native wine 
god called Liber or Liber Pater. Over the centuries, the 
myths about Liber became almost identical with those 
about Bacchus. 

The Romans held an annual festival honouring Bac- 
chus. This festival, called the Bacchanalia, featured 
drinking and wild behaviour. The word bacchanalian 
means drunken or riotous, and bacchant means merry- 
maker. Roman artists showed Bacchus as a handsome 
young man. But many later artists, especially painters of 
the Renaissance, portrayed Bacchus as a drunken, fat 
old man. 

See also Dionysus. 

Bach, Carl Philipp Emanuel (1714-1788), was a Ger- 
man composer. He was the second oldest son of the fa- 
mous composer Johann Sebastian Bach. Bach wrote in 
almost all of the forms of his day except opera. His 
music had a strong influence on the styles developed 
later by the Austrian composer Joseph Haydn and the 
German composer Ludwig van Beethoven. Many of his 
symphonies, concertos, keyboard sonatas, and chamber 
works are intense and dramatic. Emotion dominates his 
most successful vocal works, which include a Magnifi- 
cat (1749) and the oratorio The Israelites in the Wilder- 
ness (1769). 

Bach was born in Weimar. He was influenced as a 
young man by the works of his father, but he soon de- 
veloped a personal style that had much in common with 
young composers of his day. In 1740, he was appointed 
harpsichordist at the court of Frederick the Great, king 
of Prussia. While at the court in Berlin and Potsdam, he 
became famous for his book Essay on the True Art of 
Playing Keyboard Instruments (first part, 1753; second 
part, 1762), and for his keyboard compositions. In 1768, 
Bach became the music director of the five main 
churches in Hamburg. 

Bach, Johann Christian (1735-1782), a German com- 
poser, was the youngest son of the famous composer 
Johann Sebastian Bach. Johann Christian is best known 
for his chamber music, symphonies, and operas in the 
Italian style. He was born in Leipzig, and lived there and 
in Berlin until he moved to Italy in 1754. From 1762 until 
his death, he worked in London but made frequent trips 
to Europe. In London, he became known as “John Chris- 
tian Bach.” 

The influence of Bach's international travels on his 
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work is evident in the international operatic and sym- 
phonic styles he developed. The Austrian composer 
Wolfgang Amadeus Mozart was deeply influenced by 
his combination of northern European and Italian styles. 
Johann Christian wrote nearly 500 works, 35 of them 
concertos for harpsichord or piano with orchestra. 
Using the style of Italian religious music, he composed 
music for the Roman Catholic Church, to which he had 
been converted. He also produced concerts and Italian 
operas in London. 

Bach, Johann Sebastian (1685-1750), a German 
composer, is considered the greatest genius of baroque 
music. A highly complex and dramatic style, baroque 
music reached its peak in the early 1700s. Like all art of 
the baroque period, baroque music emphasized contin- 
ual motion. In his compositions, Bach brought such mu- 
sical techniques as counterpoint and fugue to their 
greatest heights. Counterpoint is the playing of two or 
more melodies at one time. Fugue is a composition in 
which different parts or voices repeat the same melody 
at different musical pitches. See Baroque (Baroque 
music); Counterpoint; Fugue. 

Bach's career is one of the wonders of music. In addi- 
tion to supporting a large family and fulfilling his busy 
duties as a musician and conductor, he wrote hundreds 
of compositions, including nearly 300 religious and non- 
religious choral works called cantatas. 

His life. Bach was born in Eisenach, Germany, on 
March 21, 1685. His parents died before he was 10. He 
then lived with his elder brother, who taught him to play 
the clavichord and harpsichord. 

Young Bach studied music until 1703, when he joined 
an orchestra at Weimar as a violinist. He then became an 
organist, first at the New Church in Arnstadt from 1703 
to 1707, and then at the Church of St. Blaise at Mühl- 
hausen in 1707 and 1708. In 1707, he married his cousin 
Maria Barbara. They had seven children before she died 
in 1720. Four of Bach's sons also had distinguished ca- 
reers as composers. They were Wilhelm Friedemann 
(1710 -1784), Carl Philipp Emanuel (1714-1788), Johann 
Christoph Friedrich (1732-1795), and Johann Christian 
(1735-1782). 

Bach apparently was a devoted father, but outside the 
home he could be short-tempered when faced with in- 
competence or opposition. In both Arnstadt and Mühl- 
hausen he quarrelled with his employers, and he was 
happy to return to Weimar in 1708. 

Bach worked in the court of the Duke of Saxe-Weimar 
for nine years as court organist and chamber musician. 
His duties included com- 
posing music for religious 
services and he wrote 
many church cantatas. He 
also wrote some of his fin- 
est organ works there. But 
Bach quarrelled with the 
duke and left the court in 
1717. From 1717 to 1723, he 
served Prince Leopold of 
Anhalt-Cüthen as director 
of music. The religious 
services at this court were 
simple, and did not require 
much music. Therefore, 
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Bach could devote himself to composing nonreligious 
instrumental music. 

In 1721, Bach married Anna Magdalena Wilcken, a 
professional singer. They had 13 children. Bach moved 
to Leipzig in 1723 and spent the rest of his life there. He 
became the director of music for St. Thomas School, 
which provided music for churches in the city. About 
1740, he developed serious eye trouble, and in his last 
years he was nearly blind. He died of a stroke in 1750. 

His works. Bach was a devout Lutheran, and his deep 
religious feeling dominated his works. With other ba- 
roque composers, he felt that everything people do and 
believe is religious. They felt that baroque music and art 
helped protect people against the advance of doubt 
bred by the Renaissance ideas of scientific, rational in- 
quiry. Bach often wrote AJ, for the Latin words mean- 
ing /n the Name of Jesus, on the manuscripts of even his 
nonreligious works. 

The people of Bach's time appreciated him as an or- 
ganist, but generally ignored his compositions. His com- 
plete works fill about 60 volumes, but only nine or ten of 
his compositions were published during his lifetime. 
The people of his time considered his complex baroque 
compositions as too elaborate. Instead, they preferred a 
simpler, more lively style. His reputation as a composer 
was not firmly established until 1829, when the German 
composer Felix Mendelssohn revived his "Passion Ac- 
cording to St. Matthew." 

Bach did not concern himself with writing much on 
musical theory, and did not experiment with or originate 
new forms. He composed in almost all of the musical 
forms of his day except opera. His skill covered the wid- 
est range of musical combinations— dramatic and inti- 
mate, and from the most complex counterpoint to the 
simplest chords. He always tried to convey meaning and 
avoid mere showiness. He üsed a kind of musical short- 
hand in his works, in which the chords formed from the 
bass part were indicated by figures. This is called fig- 
ured bass or, in Italian, basso continuo. 

Bach carefully based each movement of his work on a 
characteristic mood such as joy, and tended to maintain 
the mood more consistently than later composers, in- 
cluding Beethoven. Bach's love of counterpoint influ- 
enced the most simple and most complex of his pieces. 
He frequently restated a melody by imitation, repeating 
itin a higher or lower voice than in the original melody. 
Bach also used a constant unit of rhythm through a 
given movement. His works mixed the national musical 
styles of his day, chiefly French, Italian, English, and Ger- 
man. 

Bach was convinced that through his music he could 
serve his church, his community, his principality, or his 
patron. He wanted to use his ability to serve the people 
about him. As a result, his works not only provided en- 
joyment for listeners, but also had instructional value for 
the musicians who performed them. The choirs that per- 
formed his works were small, usually about 12 people, 
some of whom sang solo parts. The instrumental ensem- 
bles he used were also small. Thus Bach concentrated 
on creating a sense of spiritual, rather than physical, 
bigness. 

Bach's work can be divided into five periods. Each has 
special characteristics that resulted in part from his du- 
ties in the musical post he filled. 


The First Period (1703-1708) consists of works written 
in Arnstadt and Mühlhausen. These works are some- 
what loosely organized. They show the influence of the 
composer Dietrich Buxtehude (see Buxtehude, Die- 
trich). Bach's cantata Gottes Zeit, intended to be per- 
formed at funerals, is a strong, expressive work of this 
period. 

The Second Period (1708-1717) consists of works 
composed at Weimar. There, Bach wrote many brilliant 
organ works and several cantatas in the northern Euro- 
pean style. But some of his works reflect the concen- 
trated clarity of the Italian style. Bach's famous Toccata 
and Fugue in D minor was written during this period. 

The Third Period (1717-1723) consists of works writ- 
ten at Anhalt-Cóthen. Most are instrumental composi- 
tions, written for solo or ensemble (group) performance. 
Bach completed Book | of the Well-Tempered Clavier in 
1722. Book | and Book II (completed in 1744) each con- 
tain 24 preludes and fugues, written in each of the 12 
major and 12 minor keys. He incorporated more Lu- 
theran hymns into his works, as in the set of organ cho- 
rale preludes called the Little Organ Book. 

Bach completed the six Brandenburg Concertos in 
1721, and dedicated them to the ruler of the province of 
Brandenburg. He also wrote four Orchestral Suites, or 
Overtures, six sonatas and partitas for solo violin, and six 
suites for solo cello. He wrote French Suites for the 
harpsichord. His arrangements of his own or Italian 
composer Antonio Vivaldi's solo violin concertos for 
keyboard instead of violin with orchestra show his 
growing ability to use counterpoint to increase the sub- 
stance and texture of such works. 

The Fourth Period (1723-1745) consists of works writ- 
ten at Leipzig. These are principally works for chorus 
and orchestra, but they also include significant collec- 
tions of solo instrumental works. Bach's cantatas of this 
period show more organization than do his earlier 
works. 

Bach's great sense of telling a story dramatically, with- 
out stage properties or settings, is demonstrated in the 
form of The Passion According to St. John (1723) and The 
Passion According to St. Matthew (1729). In these, Bach 
relied on a narrative story more than he did in his sa- 
cred cantatas. Even the Christmas Oratorio, a series of 
six cantatas written in 1734, is more a series of Christmas 
meditations than a narration of the Christmas story. 
Bach's secular cantatas, including the Coffee Cantata, de- 
pended more on plot narration than did the religious 
cantatas. Bach often illustrated episodes by using melo- 
dies or chords to describe an event such as the crowing 
of a cock, or a physical or spiritual occurrence such as 
an ascent into heaven. 

Bach's Mass in B minor adapted certain operalike 
forms to religious purposes, expressing a universal idea 
of Christianity. A close relationship between worship 
and musical study can also be seen in Bach's Keyboard 
Practice, which includes his Concerto in the Italian Style; 
and the monumental Aria with 30 Variations, commonly 
known as the Go/dberg variations; and six partitas for 
harpsichord. 

Bach showed astonishing ability to carry to maturity 
compositional types he treated in his earlier years. He 
composed the Mass in B minor 15 years after he wrote 
the splendid Magnificat (1723). Book II of the Well- 
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Tempered Clavier presented in a less unified form the 
systematic succession of keys found in Book I. He also 
composed his concertos for one, two, three, or four 
harpsichords during this period. Most of these works 
are arrangements of earlier concertos for melody instru- 
ments with orchestral accompaniment. 

The Fifth Period consists of works composed during 
the last five years of Bach's life. These display strong 
unity of organization and were usually based on a single 
melody. The major works include Canonic Variations on 
a chorale "Von Himmel hoch," Musical Offering, and The 
Art of Fugue. This last work, which was left unfinished, 
contains 18 individual sections arranged in progres- 
sively greater complexity but all based on one melodic 
idea or theme. 

See also Cantata; Passion music; Vivaldi, Antonio. 
Bachelor's-button. See Cornflower. 

Bachelor's degree. See Degree, University and col- 
lege. 

Bachman, Richard. See King, Stephen. 

Back is the part of the body, viewed from the rear, that 
extends from the neck to the buttocks (rump). Its sides 
are formed by the ribs, which are attached to the verte- 
brae (bones that make up the spine). The scapulae are 
the shoulder blades below the neck and to either side of 
the spine. The pe/vis (framework of bones of the lower 
trunk of the body) forms the base of the back. See Pel- 
vis. 

The back has many groups of muscles that perform 
different tasks. The postvertebral (behind the vertebrae) 
muscles hold the body erect and allow the back to be 
extended. The sacrospinalis muscles link the vertebrae 
and the pelvis. The trapezius, latissimus dorsi, levator 
scapulae, and rhomboid muscles hold and manipulate 
(operate) the upper arm and scapulae. 

Many people suffer from backaches (see Backache). 
Sometimes the intervertebral disc, the tissue that lies 
between the vertebrae, protrudes (sticks out) and 
presses on nerves. This condition is called a "slipped 
disc.” A slipped disc causes severe pain in the lower 
back, thighs, and legs. 

See also Human body. 

Back swimmer. See Water bug. 

Backache is a pain that originates in the area of the 
spine. It is a common disorder that most frequently af- 
fects the lower back but can involve any area of the spi- 
nal column. 

Backache is not a disease but rather a symptom of 
some condition. Most commonly, backache results from 
muscular strain, overactivity, or stress. It may, however, 
be a sign of a more serious condition. Disorders of the 
spine, including infections, fractures, and slipped discs, 
may produce back pain. Back pain associated with pain, 
numbness, or weakness of the leg or arm is usually the 
result of nerve damage. Other disorders, such as tu- 
mours, infections, kidney disease, and disorders of the 
pancreas, also can produce backache. 

Backbone. See Vertebrate; Spine. 

Backgammon is a game for two people played with a 
rectangular board and dice. The board is divided into 
two halves by a vertical bar. One half of the board is the 
inner table, or inner board. The other half is the outer 
table, or outer board. The half of the inner table nearest 
the player is the home board. 
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Backgammon is a dice game played on a board. 


The board has 24 spear-shaped divisions called 
points grouped into 4 sections of 6 points each. Players 
begin by placing 15 dark or light men or stones (coun- 
ters) on their starting points. Players move their men 
from point to point by throwing two dice from a cup. A 
man may not land on a point containing two or more 
opposing men. If a man lands on a single opposing man, 
that opposing man is placed on the bar. A man on the 
bar must be reentered, in the opponent's home table, 
before any other men of the same colour can be moved. 
When all the player's men are in the home table, the 
player may begin to remove them from the board. The 
first player to remove all 15 men from the board wins. 
Bacolod (pop. 364,180) is the capital of the province of 
Negros Occidental, on Negros Island in the Philippines. 
The city is located on the coastal plain in the north- 
western part of the province. For location, see Philip- 
pines (map). 

Bacolod is a major commercial and trading centre of 
the Western Visayas region because it provides a port 
of entry to the rice and sugar industry of Negros Island. 

The local climate is typically dry from December to 
May and wet during the rest of the year. The average an- 
nual temperature is 27° C. 

The city's many historical landmarks include the San 
Sebastian Cathedral, which is Bacolod's oldest building, 
the Bacolod City Park, and the Capitol Building Plaza 
Mart. The city is also renowned for its collections of an- 
tiques. They include the Torres antique collection, the 
Espinos antique collection, Chinese and Indo-Chinese 
potteries, and the Galeria Buglas collection. 

Bacolod's development began in the 1800s because 
of its convenient location as a trade centre. Bacolod's 
significant increase in population in the late 1900's led to 
a number of housing and commercial developments 
and new educational centres. 

Bacon is a kind of meat that is a favourite breakfast 
food in several countries. It is obtained from the sides of 
pig bellies and is cured and sometimes smoked to pro- 
vide its distinctive flavour. People often serve thin strips 
of fried bacon with eggs for breakfast or on sandwiches 
for lunch. Pieces of crisp bacon are used to add flavour 
to vegetables, salads, and other foods. Back bacon is 
made from rounded strips of meat on the sides of a 
pig's back. This kind of bacon is leaner than other cuts of 
bacon. 


Pork to be made into bacon is cured with salt. Sugar 
can be added to give the meat a special flavour. A chem- 
ical compound, either potassium nitrite or sodium ni- 
trite, is added to provide a pinkish colour. Nitrite pre- 
vents botulism, a kind of food poisoning that may occur 
in cured meat. Under certain conditions, nitrite may 
combine with other chemicals to form compounds 
called nitrosamines. Experiments have shown that ni- 
trosamines can cause cancer in laboratory animals. 

Meat packers cure most bacon by the injection 
method. In this process, which takes from one to three 
days, the curing ingredients are dissolved in water and 
injected into the meat. The bacon is then sometimes put 
into special rooms filled with smoke from burning hard- 
wood to give it a smoked aroma and flavour. 

Bacon, Francis (1561-1626), was an English philoso- 
pher, essayist, jurist, and statesman. He was one of the 
earliest and most influential supporters of empirical (ex- 
perimental) science and helped develop the scientific 
method of solving problems. 

Bacon's principal philosophical writings are The Ad- 
vancement of Learning (1605) and Novum Organum 
(New Instrument, 1620). These were the only books that 
he completed of a planned six-part project called /ns- 
tauratio Magna (Great Renewal ). He intended this work 
to be a survey ofall learning to his time. Bacon wanted 
Great Renewal to lay a new foundation upon which the 
whole structure of all knowledge could be soundly 
built. He also wrote witty and original essays. 

His life. Bacon was born in London, the son of an im- 
portant counsellor to Queen Elizabeth I. In 1584, he was 
elected to Parliament. In 1603, he was knighted. Bacon 
held several government positions, notably lord chan- 
cellor in 1618. In 1621, Bacon was convicted of taking 
bribes and imprisoned briefly. Later evidence indicated 
he was not influenced by bribery. However, he with- 
drew from public life and devoted the last five years of 
his life to study and writing. 

His philosophy. Bacon believed all previous claims 
to knowledge, particularly of medieval science, were 
doubtful because they were based on poor logic. He be- 
lieved the mind makes hasty generalizations, which pre- 
vent the attainment of knowledge. But he also believed 
that the mind could discover truths that would enable 
humanity to conquer disease, poverty, and war by gain- 
ing power over nature. To discover truths, the human 
mind must rid itself of four prejudices. Bacon called 
these prejudices /dols of the Mind. 

The first Idol (of the 
Tribe) is the tendency of 
general human perception 
to generalize too quickly. 
Bacon claimed that uncriti- 
cal perception cannot be 
trusted. The second Idol (of 
the Cave) is the tendency of 
each person to base a 
knowledge of things on in- 
dividual experiences, edu- 
cation, and tastes. People 
fail to realize how variable 
and untrustworthy these 
factors can be as a basis 
for claims to knowledge. 


Detail of an oil portrait from the 
studio of Paulus van Somer, Na- 
tional Portrait Gallery, London 
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The third Idol (of the Market Place) results from the de- 
pendence on language to communicate. Because words 
are often imprecise, they may be misinterpreted. The 
fourth Idol (of the Theatre) is the influence of previous 
philosophies and laws of reasoning that are merely 
products of human imagination. 

Bacon believed the mind could attain truth if it fol- 
lowed the inductive method of investigation. He devel- 
oped four steps of doing so: (1) listing all known cases in 
which a phenomenon occurs; (2) listing similar cases 
where the phenomenon does not occur; (3) listing the 
cases in which the phenomenon occurs in differing de- 
grees; and (4) examination of the three lists. These steps 
would lead to the cause of a phenomenon. 

Bacon suggested the use of preliminary hypotheses 
(assumptions) to aid scientific investigation. His treat- 
ment of hypothesis is still a subject of study. Bacon also 
wrote an unfinished romance called New Atlantis (pub- 
lished in 1627, after his death). The book describes an 
imaginary island where the inhabitants dedicate them- 
selves to the study of science. 

See also Age of Reason (Influence of the Age of Rea- 
son); Empiricism; Essay (Formal essays); Philosophy 
(Modern philosophy); Science (The scientific revolu- 
tion); Science fiction (Beginnings). 

Bacon, Francis (1909-1992), was one of the most im- 
portant British artists of the second half of the 1900's. 
Many of Bacon’s paintings portray deformed and tor- 
mented figures isolated in desolate interiors. One series 
of paintings shows people screaming in hysteria. Some 
of his works are derived from traditional art, such as 
Study After Velazquez: Portrait of Pope Innocent X, 
which appears in the Painting article. Other subjects are 
related to newspaper and magazine photographs of cur- 
rent events. Bacon also painted portraits of his friends 
and of himself. Many works are grouped in sets of three 
images called triptychs in order to present different as- 
pects of the same experience. 

Bacon was born in Dublin, Ireland. He had almost no 
formal education. 

Bacon, Nathaniel (1647-1676), was the leader of 
Bacon's Rebellion in Virginia, then an English colony in 
America. When Governor William Berkeley failed to 
take quick action in 1676 to repel an Indian invasion, the 
people of Virginia chose Bacon to lead a force against 
the Indians (see Berkeley, Sir William). Bacon leda 
force that captured and burned Jamestown. He con- 
trolled the colony briefly in 1676. His death ended the 
rebellion. Bacon was born in Suffolk, England, He 
moved to Virginia in 1673. 

Bacon, Roger (1214?-1292?), was an English philoso- 
pher and scientist. He was one of the leading figures in 
the development of science during the Middle Ages. 
Bacon became known as a founder of experimental sci- 
ence and one of the early researchers in the study of op- 
tics, the branch of physics that studies light. He helped 
lay the foundation for the revolution in science that oc- 
curred in Europe during the 1500's and 1600s. 

His life. Bacon was born in Somerset, England, and 
studied liberal arts and philosophy at Oxford University. 
He left Oxford during the 1230's and began to teach at 
the University of Paris. About 1247, he gave up teaching 
because of ill health and returned to Oxford. He spent 
the next 10 years in the intensive study of mathematics, 
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technology, and especially optics. 

About 1257, Bacon joined the Franciscan religious 
order. He returned to Paris to urge educational reform 
within the church and to devote himself to discovering 
and spreading a system of all knowledge. At about this 
time, however, a dispute within the Franciscan order re- 
sulted in the introduction of censorship. Bacon's superi- 
ors allowed him to continue writing, but they prohibited 
him from publicizing his work. 

At the request of Pope Clement IV, Bacon compiled a 
summary of his system of knowledge. He sent the sum- 
mary, called the Opus maius (Longer Work), to the pope 
in 1267. The Opus maius became Bacon's most signifi- 
cant work. During the 12705, Bacon wrote on astron- 
omy, mathematics, and physics. In 1278, the church criti- 
cized some of his writings, and he was imprisoned in a 
Paris convent until 1292. Shortly before his death, Bacon 
completed his Compendium of Theological Studies. 

His work. Bacon's major achievements came in sci- 
ence, but he also wrote on philosophy and theology. 
These works show the influence of the Greek philoso- 
pher Aristotle, the Christian theologian Saint Augustine, 
and the Arab philosopher Avicenna. 

In the Opus maius, Bacon urged the study of lan- 
guages, especially Arabic, Greek, and Hebrew. He be- 
lieved such study would enable scholars to improve 
their interpretation of the Bible and to discover more 
about Arabic and Greek scientific knowledge. Bacon 
considered mathematics the key to any scientific investi- 
gation, especially in astronomy. 

Bacon demonstrated the usefulness and interdepend- 
ence of mathematics and scientific experiments in op- 
tics, his primary field of study. He used the inductive 
method to study the formation of rainbows (see Induc- 
tive method). Bacon also described the exact anatomy of 
the eye and the optic nerves. 

See also Aeroplane (Early experiments and ideas). 
Bacteria are simple organisms that consist of one cell. 
They are among the smallest living things. Most bacteria 
measure from 0.3 to 2.0 microns in diameter and can be 
seen only through a microscope. (One micron equals 
0.001 millimetre.) Some scientists classify bacteria as 
plants. Others believe bacteria are neither plants nor an- 
imals. These scientists classify bacteria as either moner- 
ans or protists (see Moneran; Protista). 

Bacteria exist almost everywhere. There are thou- 
sands of kinds of bacteria, most of which are harmless 
to human beings. Large numbers of bacteria live in the 
human body but cause no harm. Some species cause 
diseases, but many. others are helpful. 


The importance of bacteria 


Helpful bacteria. Certain kinds of bacteria live in the 
intestines of human beings and other animals. These 
bacteria help in digestion and in destroying harmful or- 
ganisms. Intestinal bacteria also produce some vitamins 
needed by the body. 

Bacteria that live in soil and water play a vital role in 
recycling carbon, nitrogen, sulphur, and other chemical 
elements used by living things. Many bacteria help de- 
compose (break down) dead organisms and animal 
wastes into chemical elements. Without bacterial de- 
composition, the elements would remain in dead organ- 
isms and animal wastes, and all life would soon stop. 
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Other bacteria help change chemical elements into 
forms that can be used by plants and animals. For exam- 
ple, certain kinds of bacteria convert nitrogen in the air 
and soil into nitrogen compounds that can be used by 
plants (see Nitrogen cycle). 

Achemical process called fermentation, used in mak- 
ing alcoholic beverages and cheese and many other 
foods, is caused by various bacteria. Sewage treatment 
plants use bacteria to purify water. Bacteria are also 
used in making some drugs. 

Bacterial cells resemble the cells of other living things 
in many ways, and so scientists study bacteria to learn 
about more complex organisms. For example, the study 
of bacteria has helped researchers understand how cer- 
tain characteristics are inherited. Most species of bacte- 
ria reproduce quickly, enabling scientists to grow large 
quantities of the organisms for research. 

Harmful bacteria. Some kinds of bacteria cause dis- 
eases in human beings. These diseases include cholera, 
gonorrhoea, leprosy, pneumonia, syphilis, tuberculosis, 
typhoid fever, and whooping cough. Bacteria enter the 
body through natural openings, such as the nose or 
mouth, or through breaks in the skin. In addition, air, 
food, and water carry bacteria from one person to an- 
other. Harmful bacteria prevent the body from function- 
ing properly by destroying healthy cells. 

Certain bacteria produce toxins (poisons), which 
cause such diseases as diphtheria, scarlet fever, and tet- 
anus. Some toxins are produced by living bacteria, but 
others are released only after a bacterium dies. A form 
of food poisoning called botulism is caused by toxins 
from bacteria in improperly canned foods. 

Bacteria that usually live harmlessly in the body may 
cause infections when a person's resistance to disease is 
low. For example, if bacteria in the throat reproduce 
faster than the body can dispose of them, a person may 
get a sore throat. 

Bacteria also cause diseases in other animals and in 
plants. Anthrax is a bacterial disease that infects many 
animals, especially cattle and sheep. Plant diseases 
caused by bacteria include fire b/ight, which occurs in 
apple and pear trees, and soft rot, which decays some 
fruit and vegetables. Bacteria also cause growths called 
crown galls, which attack various plants. 

Protection against harmful bacteria. Many bacte- 
ria live on the skin and in the mouth, intestines, and 
breathing passages. But the rest of the body tissues are 


A bacterial cell 


A bacterial cell may have up 
to three protective layers. 
These layers surround the cy- 
toplasm, which contains the 
cell's nuclear body. Hairlike 
flagella extend through the 
layers and help the bacterium 
to move. 


normally free of bacteria. The skin, and the membranes 
that line the digestive and respiratory systems, prevent 
most harmful bacteria from entering the rest of the 
body. When harmful bacteria do enter the body, white 
blood cells surround and attack them. Also, the blood 
produces antibodies, substances that kill or weaken the 
invaders. Toxins are neutralized by certain antibodies 
called antitoxins. Sometimes the body cannot make its 
own antitoxins fast enough. In such cases, a doctor may 
inject an antitoxin from an animal, such as a horse or 
rabbit, or from another person. 

Dead or weakened bacteria are used in making drugs 
called vaccines, which can prevent the diseases caused 
by those species of bacteria. Vaccines are injected into 
the body, causing the blood to produce antibodies that 
attack the bacteria. Drugs called antibiotics are made 
from microorganisms that inhabit the air, soil, and 
water. Antibiotics can kill or weaken disease-causing 
bacteria. However, extensive use of antibiotics may 
cause bacteria to become resistant to the drugs. 

People use chemicals called antiseptics to prevent 
bacteria from growing on living tissues. Other chemi- 
cals, known as disinfectants, are used to destroy bacte- 
ria in water and on such items as clothing and utensils. 
Bacteria can also be killed by heat, and heat is often 
used to sterilize food and utensils. 


The structure of bacteria 


Nearly all kinds of bacteria are enclosed by a tough 
protective layer called a ce// wall. The cell wall gives the 
bacterium its shape and enables it to live in a wide 
range of environments. Some species are further en- 
closed by a capsule, a slimy layer outside the cell wall. 
The capsule makes the cell resistant to destructive 
chemicals. All bacteria have a ce// membrane, an elastic, 
baglike structure just inside the cell wall. Small mole- 
cules of food enter the cell through pores in this mem- 
brane, but large molecules cannot pass through. Inside 
the membrane is the cytop/asm, a soft, jellylike sub- 
stance. The cytoplasm contains chemicals called en- 
zymes, which help break down food and build cell parts. 

Like the cells of all living things, bacterial cells con- 
tain the substance DNA (deoxyribonucleic acid). DNA 
controls a cell's growth, reproduction, and all other ac- 
tivities. The DNA of a bacterial cell forms an area of the 
cytoplasm called the nuclear body. In all other organ- 
isms except blue-green algae, the DNA is in the nuc/eus, 


Cell wall 


The four basic 
kinds of bacteria 


Bacteria 21 


Scientists classify bacteria according to shape. Cocci are round and are linked together. Bacilli 
look like rods, and vibrios resemble bent rods. Spirilla have a spiral shape. The type of spirilla 


shown below can cause disease, but other spirilla are harmless. 


Cocci Bacilli 
a part of the cell separated from the cytoplasm by a 
membrane. 

Scientists generally divide bacteria into four groups, 
according to shape. Round bacteria are called cocci, 
and rod-shaped ones are bacilli, Bacteria that look like 
bent rods are vibrios, and those shaped like spirals are 
spirilla. Two or more bacteria linked together may be 


described by the prefixes dip/o- (pair), staphylo- (cluster), 


or strepto- (chain). For example, streptococci are a type 
of round bacteria linked together in chains. 


The life of bacteria 


Where bacteria live. Bacteria live almost every- 
where, even in places where other forms of life cannot 
survive. The air, water, and upper layers of soil contain 
many bacteria, Bacteria are always present in the diges- 
tive and respiratory systems and on the skin of human 
beings and other animals. 

Certain bacteria, called aerobes, require oxygen to 
live, but others, known as anaerobes, can survive with- 
out it. Some anaerobes can exist either with or without 
oxygen. Other anaerobes cannot live with even a trace 
of oxygen in their environment. 

Some bacteria protect themselves against a lack of 
food, oxygen, or water by forming a new, thicker cell 
membrane inside the old one. The cell material sur- 
rounding the new membrane dies. The remaining or- 
ganism becomes inactive and is called a bacterial spore. 


Binary fission occurs when a bacterium divides into two cells, - 


each of which is identical to the original one. 


Vibrios Spirilla 


Bacterial spores may live for decades or even longer be- 
cause they can resist extremely high or low tempera- 
tures and other harsh conditions. If food, oxygen, and 
water again become available, the spores change back 
into active bacteria. 

How bacteria move. Bacteria are carried long dis- 
tances by air and water currents. Clothing, utensils, and 
other objects also carry bacteria. Various kinds of bacte- 
ria have flagella (thin hairs) that enable them to swim. 
Some species that lack flagella move by wriggling. 

How bacteria obtain food. Most kinds of bacteria, 
called heterotrophic bacteria, feed on other organisms. 
Some species, known as autotrophic bacteria, manufac- 
ture their own food. For example, photosynthetic bacte- 
ria make food from carbon dioxide, sunlight, and water. 
Certain bacteria are both autotrophic and heterotrophic, 
depending on the food available. The majority of hetero- 
trophic bacteria feed on dead organisms. Others are 
parasites. Some parasitic bacteria cause little or no harm 
to the host organism, but others cause diseases. 

How bacteria reproduce. Most bacteria reproduce 
asexually—that is, each cell simply divides into two iden- 
tical cells by a process called binary fission. The majority 
of bacteria reproduce quickly, and some species double 
their number every 20 minutes. If one of these cells 
were given enough food, more than a billion bacteria 
would be produced in 10 hours. Industrial and labora- 
tory processes often produce such enormous numbers 
of bacteria. In nature, however, such a high rate of re- 
production cannot be maintained because the bacteria 
soon exhaust their food supply. 


Conjugation is the transfer of DNA‘ftom one bacteriuj 
t rgugh atube that connects the two organism i 
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When bacteria reproduce by binary fission, the DNA 
in each of the two resulting cells is identical to the DNA 
in the original bacterium. Some bacteria can exchange 
DNA by a kind of simple sexual process called conjuga- 
tion. Conjugation involves the direct transfer of DNA 
from one type of bacterial cell, called a ma/e, to another 
type, called a female. DNA also may be transferred by vi- 
ruses. Bacteria also may pick up fragments of DNA from 
dead bacterial cells. By transferring DNA, bacterial cells 
transfer individual traits. For example, bacterial cells that 
are resistant to certain antibiotics may transfer this char- 
acteristic to nonresistant bacterial cells. 

Scientists have developed techniques that allow them 
to isolate fragments of DNA responsible for particular 
traits. They have used these techniques, called recombi- 
nant DNA technology, to produce useful new kinds of 
bacteria. For example, some of these bacteria chemically 
break down oil and are used to help clean up oil spills. 
Others are used to make substances with medical appli- 
cations, such as insulin (see Insulin). 


History 


The first living things on the earth probably included 
simple forms of bacteria. The oldest known fossils are 
those of bacteria that lived about 33 billion years ago. 
Some scientists believe certain bacteria gradually devel- 
oped into multicelled organisms that were the ancestors 
of the more complex plants and animals of today. 

In the mid-16705, bacteria were first seen by Anton 
van Leeuwenhoek, a Dutch amateur scientist. For many 
years, scientists believed that bacteria came from nonliv- 
ing matter. But in the late 1800's, Louis Pasteur, a French 
chemist, showed that only living things can produce 
other living things. Pasteur and Robert Koch, a German 
doctor, helped develop the science of bacteriology (the 
study of bacteria). See Bacteriology. 


Scientific classification. The bacteria are placed in the 
kingdom Monera. 


Related articles in World Book include: 
Some bacterial diseases 


Anthrax Leprosy Toxic shock 
Blood poisoning Meningitis syndrome 
Bubonic plague Osteomyelitis Tuberculosis 
Cholera Pharyngitis Tularaemia 
Chorea Pneumonia Typhoid fever 
Croup Rheumatic Typhus 
Diphtheria fever Whooping 
Dysentery Scarlet fever cough 
Erysipelas Scrofula Yaws 
Legionnaires’ Tetanus 

disease 

Other related articles 

Antiseptic Environmental pol- Nitrogen cycle 
Antitoxin lution (Water pol- Rickettsia 
Bacteriology lution) Staphylococcus 
Cell (Cell division) ^ Fermentation Sterilization 
Disease Food poisoning Streptococcus 
Disinfectant Food preservation Virus 


Bacteriological warfare. See Chemical- 
biological-radiological warfare. 

. Bacteriology is the study of single-celled organisms 
called bacteria. Some kinds of bacteria cause serious 


Studying bacteria. To establish that a certain bacte- 
rium causes a particular disease, bacteriologists follow 
four basic steps. These steps are called Koch's postu- 
lates, after the German doctor Robert Koch, who formu- 
lated them in the late 1800's. The steps are: (1) Patho- 
genic (disease-causing) bacteria are taken from diseased 
animals. (2) The pathogenic bacteria are isolated and 
grown in a laboratory. (3) The laboratory-grown bacteria 
are injected into experimental animals. (4) Bacteria are 
isolated from the diseased experimental animals and 
shown to be of the same kind as the original bacteria. 

Bacteria grown in a laboratory must have a constant 
supply of food for growth. Bacteriologists must also be 
able to grow one particular strain (variety) of bacteria at 
atime. Substances used for growing bacteria in the lab- 
oratory are called cu/ture media. A common ingredient 
of a culture medium is agar, which is obtained from the 
stems of certain seaweeds. Agar dissolves in boiling 
water and then forms a ge! (jellylike substance) when 
cooled to about 40° C. Such food substances as blood, 
meat extract, peptones, salt, and sugar are added to agar 
for growing bacteria. Individual bacteria can be depos- 
ited on solidified agar by streaking it with materials con- 
taining bacteria. Millions of bacteria of a single type may 
then grow from each bacterium. 

After a particular strain of bacteria has been isolated 
and grown, bacteriologists place some of the bacteria 
on a glass slide and study them under a microscope. 
They may also apply certain stains to the bacteria on the 
slide so they can be more easily seen and identified. If 
the bacteriologists want to study the interior of a single 
bacterium, they may prepare a sample from a culture to 
study under an electron microscope. 

Controlling bacterial diseases. Many bacterial dis- 
eases can be prevented by vaccines. Vaccines are made 
in different ways, depending on what kind of bacteria 
causes the disease. There are three main types of vac- 
cine. One type is made from live bacteria, and another 
from killed bacteria. The third type is made from inacti- 
vated poisons produced by bacteria. 

Certain pathogenic bacteria become harmless after 
they have been grown for a while in a laboratory. When 
these harmless, living bacteria are injected into animals, 
the animals become resistant or immune to the disease 
caused by that strain of bacteria. During the 19805, sci- 
entists in India developed a leprosy vaccine that con- 
tains living but harmless bacteria. Killed bacteria of cer- 
tain strains can also be used for vaccines. Vaccines 
against whooping cough are made with bacteria that 
have been killed with heat or chemicals. 

Certain bacteria cause serious diseases because they 
produce powerful toxins (poisons). Vaccines to prevent 
some of these diseases can be prepared by growing the 
bacteria in a laboratory, isolating the toxins they pro- 
duce, and inactivating the toxins with heat or chemicals. 
Vaccines against diphtheria and tetanus are made of in- 
activated toxins. Scientists can also produce vaccines by 
altering certain bacteria through techniques of genetic 
engineering (see Genetic engineering). 

Some bacterial diseases can be controlled in ways 
other than by vaccination. Modern methods of treating 


sewage, preserving food, and purifying water have 
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impure water, has been virtually eliminated in most in- 
dustrial countries. Another important way of controlling 
bacterial disease is with drugs called antibiotics. 

History. Bacteria were first seen in the mid-1670's by 
Anton van Leeuwenhoek, a Dutch amateur scientist. Al- 
though his microscopes were crude, he accurately de- 
scribed various bacteria. He is often called the father of 
bacteriology. 

Work by Louis Pasteur and Robert Koch helped de- 
velop bacteriology as a science in the late 1800's. Pas- 
teur, a French chemist, showed that bacteria cause fer- 
mentations (chemical changes), such as the souring of 
milk or the changing of wine into vinegar. He also iden- 
tified bacteria that cause certain fermentations. Koch 
was the first bacteriologist to show that specific bacteria 
cause certain diseases. He found that the bacterium Ba- 
cillus anthracis causes anthrax in cattle and in people. 
Koch also discovered that the rod-shaped bacterium 
Mycobacterium tuberculosis causes tuberculosis. 

The development of the electron microscope in the 
19305 allowed bacteriologists to study the interior of 
bacterial cells. Today, bacteriologists are still trying to 
learn more about how bacteria cause disease. They are 
studying ways of using bacteria to help control water 
pollution and to treat sewage and industrial wastes. 

Related articles in World Book include: 

Biographies 
Koch, Robert 
Leeuwenhoek, Anton van 
Metchnikoff, Elie 


Pasteur, Louis 
Wassermann, August von 


Ehrlich, Paul 

Enders, John F. 
Fleming, Sir Alexander 
Florey, Lord 

Kitasato, Shibasaburo 


Other related articles 


Antibiotic Gnotobiotics Microbiology 
Bacteria Immune system Microscope 
Disease 


Bactria. See Afghanistan (Early invasions). 

Bad Aachen. See Aachen. 

Baden-Baden (pop. 48,684) is a world-famous health 
resort town in the northwest corner of the Black Forest 
in Germany. For location, see Germany (political map). 
Many hot springs in and around Baden-Baden have min- 
eral waters that range from 47 to 68 °C. Thousands of vis- 
itors have drunk, or bathed in, the waters of the springs, 
seeking the health-giving properties the waters suppos- 
edly bring. Romans used the springs about 2,000 years 
ago. Baden-Baden has ruins of an ancient Roman bath. It 
also has the largest gambling casino in Germany. 
Baden-Powell, Lord (1857-1941), founded the Boy 
Scout movement. His experiences as a soldier in the 
British Army convinced him that British boys needed 
more physical training and experience in outdoor life. 
He started the Boy Scouts in England in 1907. With his 
sister, Agnes Baden-Powell, he organized the Girl 
Guides in England two years later. Baden-Powell wrote a 
number of books on Scouting and on military cam- 
paigns. 

Robert Stephenson Smyth Baden-Powell was born in 
London, and attended Charterhouse School. He joined 
the British Army in 1876, and served in India, Afghani- 
stan, and South Africa. During the Second Anglo-Boer 
War (1899-1902), his defence of Mafikeng, in spite of 
famine and sickness in his ranks, earned Baden-Powell 
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promotion to the rank of major general. 

See also Girl Guides and Girl Scouts; Scouting. 
Baden-Powell, Agnes. See Baden-Powell, Lord; Girl 
Guides and Girl Scouts. 

Badenoch and Strathspey (pop. 12,941) is a local 
government district in Highland Region, Scotland. Its 
chief communities are Aviemore, a winter sports centre 
with many hotels; Grantown-on-Spey, a resort on the 
River Spey noted for both skiing and salmon fishing; 
Kincraig, a charming village with the Highland Wildlife 
Park nearby; and Kingussie, where the Highland Folk 
Museum is located. 

Bader, Sir Douglas (1910-1982), was one of the lead- 
ing British airmen in the World War II Battle of Britain 
(1940) (see Battle of Britain). Bader was born in London 
and named Douglas Robert Steuart Bader. He was com- 
missioned in the Royal Air Force (RAF) in 1930. In 1931, 
he lost both legs as a result of a flying accident, and left 
the RAF. He learnt to use artificial limbs and regained his 
flying skill. Bader rejoined the RAF in 1939 and became 
commander of the Canadian Fighter Squadron. Both as a 
flier and as a planner, he contributed to the British suc- 
cess in the Battle of Britain. In 1941, he was captured by 
the Germans in northern France after colliding with an 
enemy aircraft. 

Badger is a digging member of the weasel family, 
which also includes martens, minks, otters, skunks, and 
wolverines. There are eight species of true badgers 
worldwide. The Eurasian badger is a familiar woodland 
animal. Its range extends from Europe, across northern 
Asia to Japan. The American badger is found from 
southwestern Canada to central Mexico. The other six 
species of badgers come from China and Southeast 
Asia. The ratel, or honey badger, is not a true badger, 
though it looks and behaves like one. The ratel is found 
from Africa to India. See Ratel. 

A badger has a short, broad body; black feet with 
long claws; and a short, bushy tail. Badgers also have 
short, strong legs that give them a waddling gait (walk). 
The badger gets its name from the badge (markings) on 
its face. Generally the markings are black and white. 

Badgers are expert diggers, especially for their size. 
They dig complicated underground burrows, in which 
they live. They also dig to catch prey and to escape dan- 
ger. Badgers can dig extremely quickly. 


The Eurasian badger is a woodlanid-anitial. It lives in a set and 
feeds on both plants and animals. um 
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Badgers hunt mainly at night. They try to avoid their 
enemies by retreating or by tunnelling underground. If 
they cannot escape an enemy, badgers become savage 
fighters. They use their claws and teeth as weapons and 
are protected by their thick fur and tough skin. 

The Eurasian badger measures 70 to 100 centimetres 
and weighs 10 to 20 kilograms. It lives in a large system 
of underground burrows known as a set. The Eurasian 
badger has an omnivorous (plant and animal) diet. It 
feeds on fruit, fungi, roots, and seeds; as well as insects, 
snails, and young birds and mammals. 

Badgers were once used in England for a cruel sport 
called badger baiting. People would place a badger in a 
barrel and then send dogs after it. The coarse hair of the 
badger is sometimes used to make shaving brushes and 
artists’ brushes. In England during the 1970's and early 
1980's the government killed many badgers because 
they thought badgers spread a disease called bovine tu- 
berculosis to cattle. 

The American badger is a shorter, more powerful ani- 
mal than the Eurasian badger. It measures 50 to 90 centi- 
metres and weighs 4 to 11 kilograms. It has a greyish to 
reddish upper body and a dull-yellow underside. Gener- 
ally it lives in more open country than other badgers, 
and has a more carnivorous (meat-eating) diet. It hunts 
mainly ground squirrels and prairie dogs, other small 
rodents, rabbits, lizards, birds, and insects. 

American badgers live alone. Males mate with fe- 
males in the late summer. The female gives birth to one 
to five young the following spring. The mother takes 
care of the young by herself. Young badgers may stay 
with their mother for several months. 

During the winter, badgers may spend the coldest 
weather sleeping in their burrows. Scientists do not re- 
gard the badger's winter sleep as true hibernation. Dur- 
ing the winter, the body temperature, breathing rate, 
and heart rate of badgers do not drop as much as they 
do in true hibernators. Also, badgers can be easily 
awakened and often are active on warm winter days. 

American badger fur was once used to line coats. 
However, synthetic materials have now largely replaced 
it for this purpose. 

Scientific classification. Badgers belong to the weasel fam- 


ily, Mustelidae. The Eurasian badger is Meles meles. The Ameri- 
can badger is Taxidea taxus. 


The American badger lives in more open country than other 
badgers. It is a powerful animal, which hunts for food. 


Badlands are regions of small, steep hills and deep 
gullies formed primarily by water erosion. Flashfloods 
produce the most erosion in badland regions and com- 
monly wear away large areas. Erosion from small water- 
cut channels and from the splash of rainfall against hill- 
slopes also helps shape badlands. 

Badlands often form naturally in arid or semiarid cli- 
mates where flashfloods from thunderstorms are com- 
mon. Badlands can also develop from poor farming or 
the destruction of vegetation by other means. 
Badminton is a game in which opposing players use 
rackets to hit a shuttle, also called a shuttlecock, back 
and forth over a net. British officials in India learned the 
game, known as poona, and took it to England. It was 
played at Badminton, Gloucestershire, in 1873. It was 
from there that the game took its English name. Begin- 
ning in 1992, badminton became a medal sport in the 
Summer Olympic Games. 

The Badminton Association of England established 
the first standard set of rules for the game in 1895. These 
rules, with some changes, are still followed today. Most 
countries throughout the world have their own national 
badminton associations. The International Badminton 
Federation (IBF) was founded in 1934. A number of 
countries compete every three years for the Thomas 
Cup for men and the Uber Cup for women. 

Playing consists of vo/leying (hitting) the shuttle back 
and forth over the net without allowing it to hit the 
ground. The shuttle is made of feathers or nylon in a 
cork base. It flies slowly when hit gently. But when hit 
hard and timed perfectly, it may travel at more than 300 
kilometres per hour. However, the shuttle decelerates 
quickly after a short distance. 

The badminton racket can be up to 68 centimetres 
long, and it usually weighs about 100 grams. The bad- 
minton net is 152 centimetres high at the centre and 155 
centimetres high at the posts. Two people play singles 
and four—two on each side—play doubles. A mixed dou- 
bles team consists of one man and one woman. 

The shuttle is served with an underhand motion into 
the opponent's service court, diagonally opposite. The 
server must hit the shuttle while it is below his or her 
waist. The racket head must also be below the serving 
hand. Only one attempt on the serve is allowed. If the 
server fails, then the opponent serves. 

The four common strokes in badminton are known as 
clear, also called /ob; drop; drive; and smash. In the 
clear, the shuttle soars in a high arc and falls into the 
court behind the opponent. In the drop, the shuttle falls 
gently and just clears the net. The drive is a hard stroke 
hit on a straight line. The smash is a hard stroke hit 
sharply downward. All four can be forehand or back- 
hand strokes. Much deception is possible in placing 
shots and in controlling the shuttle, which often will 
stop short in its flight and plunge down to the court. 

Scoring. Only the side that is serving can score a 
point. The server scores (1) when the opponent lets the 
shuttle drop to the ground, and (2) by a fault. A fault oc- 
curs when the opponent touches the net or shuttle, re- 
turns the shuttle into or under the net, hits it out of the 
playing area, or the shuttle is caught and held on the 
racket and then slung during a stroke. A men's singles 
game consists of 15 points. If the score is tied at 13 a/l, 
the side first making that total has the choice of playing 
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A badminton court is a rectangle divided into two equal parts 
by a net suspended from posts. A number of lines further divide 
the court into various sections. All lines are 4 centimetres wide. 


The badminton racket has a 
slightly oval head, netted with 
light, thin strings. It is up to 68 
centimetres long. The shuttle- 
Cock has a round cork head 
and a plastic crown that flares 
outward to a 64-centimetre 
spread. 


5 more points or just to 15. If the score is then tied at 14 
all, the side has the choice of playing 3 more points or 
just to 15 points. In women’s singles, 11 points consti- 
tute the game. There is a choice of 3 more points if the 
score is tied at 9 a//, and 2 more if the score is tied at 10 
all. Both men's and women's doubles play to 15 points. A 
match is the best of three games. 

Baeda. See Bede. 

Baekeland, Leo Hendrik (1863-1944), an American 
chemist, improved methods of developing photo- 
graphic film. By preparing a special form of silver chlo- 
ride, he produced a superior emulsion that printed rap- 
idly and allowed the substitution of artificial light for 
sunlight in developing film. In 1909, he combined phe- 
nol and formaldehyde to make the first synthetic resin, 
Bakelite (see Bakelite). Baekeland was born in Ghent, 
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Belgium. He graduated from the University of Ghent in 
1882. In 1889, he moved to the United States and lived in 
New York City. 

Baer, Karl Ernest von (1792-1876), a German biolo- 
gist, is considered the founder of embryology. Embryol- 
ogy is the study of the early development of animals and 
plants. Baer identified the primary cell layers of embryos 
of mammals, and he was the first to discover the egg of 
the mammal in the ovary. Baer's writings include The 
Origin of Mammal Eggs (1827) and The Embryology of 
Animals (1828, 1837). 

Baer was born in Estonia. In 1819, he became profes- 
sor of anatomy at the University of Kónigsberg, in Ger- 
many. He accomplished his most significant work in em- 
bryology there. From 1834 to 1867, Baer worked at the 
Academy of Sciences in St. Petersburg, Russia. 

Baez, Joan (1941- _), is an American singer of folk 
and popular songs. She is known for her clear, expres- 
sive voice and her involvement in political action. 

Joan Chandos Baez was born in Staten Island, New 
York City. She achieved widespread fame after perform- 
ing at the Newport Folk Festival in the U.S.A., in 1959. 
Baez first became known 
for her recordings of tradi- 
tional folk ballads. In the 
mid-1960's, she began to 
perform more contempo- 
rary protest songs. She 
also introduced the songs 
of Bob Dylan and other 
composers to a wider audi- 
ence. 

Baez enjoyed her great- 
est popular success with 
her recording of “The 
Night They Drove Old 
Dixie Down,” in 1971. Her 
best-known composition 
was "Diamonds and Rust" (1975). She wrote two autobi- 
ographies, Daybreak (1968) and And a Voice to Sing 
With (1987). 

Baffin, William (1584-1622), was an English navigator 
and explorer. In 1612, he went to Greenland with an ex- 
pedition. In 1615, he led an expedition to find the North- 
west Passage to Asia (see Northwest Passage). His name 
was given to Baffin Bay, which he explored in 1616, and 
to Baffin Island. He explored Greenland in 1612 and 
1615. In 1616, he became the first European to reach 
Ellesmere Island. 

Sir Clements Markham published stories of Baffin's 
trips as The Voyages of William Baffin (1881). Baffin was 
killed while serving with the English army on the island 
of Qishm in the Persian Gulf. 

Baffin Island lies north of the Canadian mainland. It is 
part of Canada's Northwest Territories. The fifth largest 
island in the world, it covers 507,450 square kilometres. 
It has a rich iron ore deposit. A few Danes and Eskimos 
live along the high, rocky coast. Canada and the United 
States have radar stations on Baffin Island, as part of 
their North Warning System. Auyuittuq National Park is 
on the island. 

Baffin Island is separated from Greenland to the north 
by Baffin Bay. The bay is free from ice for only a short 
time in the summer. Black whales, walruses, and seals 
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live in the bay. The bay and island are named after Wil- 
liam Baffin, who explored the area in 1616. 

See also Baffin, William. 
Baganda. See Ganda. 
Baghdad (pop. 5,908,000) is the capital of Iraq and one 
of the largest cities of the Middle East. It is Iraq's chief 
centre of culture, manufacturing, trade, and transporta- 
tion. The city lies on both banks of the Tigris River, 
about 540 kilometres northwest of the Persian Gulf. For 
location, see Iraq (map). 

Baghdad became an important city during the A.D. 
7005. Through the centuries, it has survived repeated 
damage by wars, fires, and floods. 

The city covers about 660 square kilometres on a fer- 
tile plain that is Iraq's agricultural heartland. In 1900, the 
city consisted of only about 13 square kilometres, which 
now form central Baghdad. The central city has two 
main districts—Karkh, on the west bank of the Tigris, 
and Rusafah, on the east bank. Parts of Karkh and Rusa- 
fah have narrow, dusty streets and colourful bazaars. 
Central Baghdad has modern banks, department stores, 
and hotels. Industrial and residential districts extend 
outward from central Baghdad. The metropolitan area of 
Baghdad includes Kadhamain, a Muslim holy city. 

Baghdad is the home of the University of Baghdad 
and al-Hikmah and al-Mustansariyah universities. The 
Iraq Museum in the city displays coins, sculpture, and 
other objects from prehistoric times to the 1600's. 

People. Most of the people of Baghdad are Muslim 
Arabs. Jews, Christian Arabs, and Muslim Iranians and 
Kurds make up minority groups in the city. Arabic is the 
chief language, but most of the Iranians and Kurds also 
speak their own language. 

Many of Baghdad's people share a house with at least 
three generations of their family. Most of the wealthy 
and middle-income families have brick homes that are 


surrounded by gardens and high walls. Thousands of 
the poorest people live in public housing projects on 
the outskirts of the city. 

Economy. The Iraqi government is Baghdad's leading 
employer. The government not only administers the na- 
tion's political affairs but also owns Iraq's chief indus- 
tries. About 70 per cent of the nation’s industrial work- 
ers live in Baghdad. Petroleum refining ranks as the 
city's chief industrial activity. Other products of Baghdad 
include cement, cigarettes, and textiles. Construction 
and trade provide many jobs in Baghdad. 

Baghdad is the centre of Iraq's road and rail networks, 
which link the city with nearby nations and the Persian 
Gulf. An international airport serves the city. | 

History. People have lived in what is now the Bagh- 
dad area since about 4000 B.C. This area formed part of 
ancient Babylonia. From the 5005 B.C. to the A.D. 600s, 
Persians, Greeks, and then Romans controlled the area. 

Baghdad was a small village in A.D. 752, when Abu 
Jafur al-Mansur established the headquarters of the 
Arab empire nearby. Al-Mansur was caliph (political and 
religious leader) of the empire, which then extended 
from western North Africa to western China. By 800, | 
Baghdad had more than a million people and was a 
world centre of education. From the 800s to the 12005, 
the empire gradually lost power and wealth. In 1258, 
Mongols from Central Asia ended the empire and al- 
most destroyed Baghdad. Mongols, Persians, or Turks 
controlled Baghdad until 1638, when it became part of 
the Ottoman Empire. Wars, fires, and floods repeatedly 
damaged Baghdad. By the 17005, only about 15,000 peo- 
ple lived there. 

During World War | (1914-1918), British troops cap- 
tured what is now Iraq from the Ottoman Turks. The 
British helped establish a petroleum industry in the area. 
In 1932, Iraq became an independent nation with Bagh- 
dad as its capital. 

The Iraqi government used much of its income from 
petroleum for flood control and to establish industries 
and schools in Baghdad. Job opportunities in the city at- 


mar Q7 Mee (má 


Muslims in Baghdad attend highly decorated houses of wor- 
ship called mosques, such as the one shown above. Most of 
Baghdad's residents are Muslims. 


The bagpipe is an instru- 
ment that consists of a 
leather bag fitted with five 
wooden pipes. The player 
blows air through a blow- 
pipe and presses holes in 
the chanter to produce 
music. 


tracted thousands of rural Iraqis, and Baghdad suffered 
a housing shortage. During the 1960's and 1970s, the 
government helped finance thousands of homes for 
middle-income and poor families. 

During the Persian Gulf War of 1991, Baghdad suf- 
fered heavy bombing by allied forces. The bombing de- 
stroyed much of the city’s power and water supply and 
crippled its transportation and communication systems. 

See also Iraq (Climate; picture), Persian Gulf War. 
Bagpipe is a wind instrument that consists of a leather 
bag fitted with one or more pipes. Bagpipes produce a 
continuous flow of penetrating, somewhat shrill tones. 
There are many varieties of bagpipes. Practically all 
types produce melodies within a range of nine notes. 
Bagpipes are used as solo instruments—often to accom- 
pany folk dances—and in military bands. 

The most common type of bagpipe is the Scottish 
Highland pipe, a famous symbol of Scotland. The High- 
land pipe has five pipes: a b/owpipe, a chanter, and 
three drones. A player blows air through the blowpipe 
into the bag which is held under one arm. The player 
Presses on the bag to force air through the other pipes, 
creating sound. The melody is played on the chanter, 
Which has a double reed and eight finger holes. Each 
drone produces a single, steady note. Two drones 
sound one octave below the tonic note of the chanter, 
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and the other drone sounds two octaves lower. 

The bagpipe dates back thousands of years and is 
one of the oldest instruments still in use. Its origin is un- 
known. Different forms of the instrument evolved in var- 
ious places. 

See also Scotland (picture: Bagpipes and kilts). 
Baguio (pop. 183,102) is a mountain resort city in the 
Philippines. It is known as the City of flowers. Baguio is 
located about 500 kilometres north of Manila on the is- 
land of Luzon. For location, see Philippines (map). 

The city stands more than 1,500 metres above sea 
level. It has a pleasant, cool climate. The many attractive 
parks, restaurants, hotels, and recreational areas make 
Baguio a popular resort for tourists. 

Baguio is one of the major trading and educational 
centres in northern Luzon. The city is the main centre for 
an important gold mining region. Agriculture is also im- 
portant in the surrounding area. Local industries include 
handicrafts such as woodcarving and weaving. 

Baguio has several historic buildings, including Man- 
sion House, the summer residence of the president. 

The American architect, Daniel H. Burnham, planned 
the modern city of Baguio in 1905. It was first chartered 
as a city in 1909. 

At the end of World War II (1939-1945), the Japanese 
Army made a final stand against American forces near 
Baguio. As a result of the war, the city was almost de- 
stroyed. It was later rebuilt. 

Bahá'ís are members of the Bahai Faith. This religion 
was founded in 1863 in what is now Iraq, The Bahai 
Faith has spread to most parts of the world. 

Baha‘is believe that God sent a series of prophets to 
teach eternal moral truths and to reveal new social prin- 
ciples suited to the times. Their prophets include such 
religious leaders as the ancient Hebrews Abraham and 
Moses; Jesus Christ; and Muhammad, who founded 
Islam, the religion of the Muslims. Bahá'ís believe that 
the latest prophet was a Persian called Bahdu ‘ah (Glory 
of God), who founded the Bahai Faith. 

Bahá'u'lláh declared that all religions honour the same 
God, and that the highest form of worship is service to 
other human beings. He also taught that God wants all 
people to form a united society based on mutual accept- 
ance of one another. Baha'u'llah opposed discrimination 
based on age, race, or sex, and he favoured a federated 
system of world government. 

The Bahai Faith grew out of the Babi Faith, a religion 
founded in Persia (now Iran) in 1844 by Siyyid ‘Ali Mu- 
hammad, also called the Báb (Gate). The Bab predicted 
that a great prophet would soon appear. He won many 
followers, but the Persian government executed him in 
1850 for his teachings. 

Bahá'ulláh then became the leader of the Babis. The 
Persian government imprisoned him in 1853 and then 
exiled him to Baghdad, in what is now Iraq. In 1863, he 
proclaimed himself to be the predicted prophet. The 
Turkish authorities who controlled Baghdad banished 
Bahá'u'lláh to Turkey the following year. Most of the 
Bábís, however, accepted his claim and became known 
as Baháís. 

The Baha'is have about 120,000 local councils, called 
Local Spiritual Assemblies worldwide. The international 
governing body, the Universal House of Justice, meets 
in Haifa, Israel. 
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Bahamas are a chain of islands forming an independ- 
ent nation in the northern Caribbean Sea. The island 
chain (called an archipelago) comprises 700 islands and 
2,000 cays (low sand banks). Only 30 to 40 of the islands 
are inhabited. The Bahamas extend 1,200 kilometres in a 
northwest-southeast direction from Grand Bahama, off 
the eastern coast of Florida, U.S.A., to Great Inagua, off 
the northeastern tip of Cuba. Of the inhabited islands, 
Andros is the largest, followed by Great Abaco, Great 
Inagua, Grand Bahama, Long Island, and Eleuthera. The 
nation's capital, Nassau, is situated in New Providence, a 
tiny island only 207 square kilometres in area. More than 
half the population live in New Providence, which is also 
the centre of government, business, and financial serv- 
ices. 


Government 


The Bahamas, officially called the Commonwealth of 
the Bahamas, belong to the Commonwealth of Nations. 
The country has a parliamentary system of government 
that is based on the United Kingdom (UK) model. The 
head of state of the Bahamas is the UK monarch, who is 
represented by the governor general. Under the 1973 
Constitution, the system of government has three 
branches, the legislative (law-making), the executive, and 
the judiciary. 

The /egislative branch is a bicameral (two-chamber) 
parliament consisting of the House of Assembly and the 
Senate. The House of Assembly has 49 members elected 
by the people to a five-year term. The political party with 
a majority of elected members in the House of Assem- 
bly forms the government. The leader of the majority 
party is appointed prime minister by the governor gen- 
eral. The Senate consists of 16 members, 9 of whom are 
appointed by the governor general on the advice of the 


prime minister, 4 on the advice of the leader of the op- 
position, and 3 on the recommendation of both the 
prime minister and the leader of the opposition. 

The executive consists of a Cabinet of at least 9 mem- 
bers, including the attorney general and the prime min- 
ister. The governor general appoints the members of 
the cabinet on the advice of the prime minister. 

The judiciary consists of the Bahamian law courts, 
courts of appeal, and the Supreme Court. Since 1992, 
boards responsible for local government matters have 
been appointed for each island. 

Prior to 1992, no properly organized system of local 
government existed in the Bahamas. Instead, an adminis- 
trator with responsibility for the day-to-day running of 
each island or group of islands was appointed to the 


Facts in brief about the Bahamas 


Capital: Nassau. 

Official language: English. 

Official name: The Commonwealth of the Bahamas. 

Area: 13,935 km. Greatest distances—north-south, 724 km; east- 
west, 700 km. Coastline—2,543 km. 

Elevation: Highest—63 m, on Cat Island. Lowest—sea level. 

Population: Estimated 1996 population—281,000; density, 18 
people per km?; distribution, 64 per cent urban, 36 per cent 
rural. 7990 census—254,685. Estimated 2001 population— 
298,000. 

Chief products: Agriculture—citrus fruit, cucumbers, pineap- 
ples, tomatoes. Manufacturing—cement, food products, pe- 
troleum products, rum. 

National anthem: “March On, Bahamaland.” 

Flag: A black triangle represents the Bahamian people. The blue 
and gold horizontal stripes stand for the sea and the land. The 
fogyas adopted in 1973. See Flag (picture: Flags of the Amer- 
icas). 

Money: Currency unit—Bahamian dollar. One dollar=100 cents. 


post of Commissioner. The Commissioner of the island 
acted as magistrate in minor legal issues. After 1992, the 
Free National Movement, the government of the day in 
the Bahamas, instituted a more organized and system- 
atic form of local government. In this new form, local 
boards responsible for local matters were appointed for 
each island. 


People 


For the total population of the Bahamas, see the Facts 
in brief table with this article. The largest population 
centres are the islands of New Providence, Grand Ba- 
hama, Eleuthera, Andros, and Abaco. Long Cay, with 
fewer than 80 people, is the island with the smallest 
population. The Bahamian population includes an esti- 
mated 40,000 Haitians, most of whom are illegal aliens. 

About 83 per cent of the population are black and of 
African origin. About 15 per cent are white (including 
British, Americans, and Canadians), and 2 per cent be- 
long to other ethnic groups. 

Language. The official language of the Bahamas is 
English. A dialect form of English, interspersed with In- 
dian and African words, is widely used in informal con- 
versations, 

Religion. An estimated 60,000 Bahamians are Bap- 
tists. Roman Catholics, Anglicans, Methodists, and 
Seventh-day Adventists form the other major religious 
groups. Smaller religious denominations include Jeho- 
vah's Witnesses, Greek Orthodox, Lutheran, and Pente- 
costal churches. 

The Rastafarian movement, imported from Jamaica, 
has a growing number of adherents. However, it is not 
recognized as a legitimate religion by most Bahamians. 

Education is provided free by the state. It is compul- 
sory between the ages of 5 and 14 and is provided in 
public primary and secondary schools. In 1993, the Ba- 
hamian Ministry of Education abolished the British Gen- 
eral Certificate of Education (GCE), an examination taken 
by students in their final year. It was replaced by the Ba- 
hamas General Certificate of Secondary Education 
(BGCSE). The government also subsidises a system of 
private primary and secondary education. 

The College of the Bahamas, in conjunction with the 
University of the West Indies, offers programmes lead- 
ing to the degrees of Bachelor of Education and Bache- 
lor of Primary Education. 


Way of life 


Most Bahamians are economically better off than 
people in many other Caribbean countries. However, 
there are significant economic differences among the 
various groups within Bahamian society. 

Most rich Bahamians live in large, two-storey cement 
buildings on large plots of land. Middle-class people 
have smaller houses or live in state-run housing areas 
called government housing schemes. Scheme houses 
are small, cheaply constructed, and built close together. 
The houses of the poor are usually built of wood, partic- 
ularly in some less-developed islands called family is- 
lands. Most family islanders are fishermen, farmers, 
skilled tradesmen, or seasonal workers in hotels. In New 
Providence and Grand Bahama, the inhabitants work in 
the civil service, the professions, security forces, and 
tourism-related industries. 
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The Parliament Building of the Bahamas stands in the capital, 
Nassau. The country's parliamentary system is based on the 
United Kingdom model. 


Basketball, baseball, volleyball, and tennis are the 
most popular sports in the Bahamas. Fishing, sail-boat 
racing, and regattas, particularly in the family islands, 
are important national pastimes. Few Bahamians play 
cricket. 

On December 26, Bahamians celebrate their most fa- 
mous festival, junkanoo, which has its roots in African 
and Bahamian cultures. Participants parade through the 
streets of Nassau, Eleuthera, and Grand Bahama in 
brightly coloured costumes, to the pulsating rhythm of 
goatskin drums, cowbells, horns, whistles, and conch 
shells. Junkanoo parades are also held on New Year's 
Eve and during the Bahamian independence celebra- 
tions held on July 10. Discovery Day, October 12, is a 
public holiday commemorating Christopher Columbus' 
landing in the Bahamian island of San Salvador. Emanci- 
pation Day, commemorating the ending of slavery, is 
celebrated on the first Monday of August. 


Land and climate 


The Bahamas occupy an area of more than 230,000 
square kilometres of sea in the western Atlantic. The 
land area of the Bahamas is 13,935 square kilometres. 
Most of the islands are flat strips of limestone covered 
by a stony, infertile soil. There are no mountains or riv- 
ers. The highest point, in Cat Island, is 63 metres above 
sea level. Unlike the other Caribbean islands, the natural 
vegetation of the Bahamas is predominantly pine. There 
are, however, scattered patches of lignum vitae, various 
types of palms, poinciana, and tropical fruit trees. 

The Bahamas has a subtropical climate. Its annual av- 
erage summer temperature varies from 27 * to 32 °C. The 
effects of heat, combined with high humidity, are eased 
by sea breezes. The average annual winter temperature 
varies between 20° and 24 °C. 

Average annual rainfall is 99 centimetres. Most rain 
falls between May and October. The more southerly is- 
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Cruise ships dock at Nassau, on New Providence Island. Nas- 
sau is the largest city of the Bahamas. 


lands lie within the tropics, where rainfall varies be- 
tween 100 centimetres and 150 centimetres a year. 


Economy 


Agriculture. Less than 5 per cent of the soil is fertile, 
and rainfall is inadequate for crop growing. Most food 
stuffs are imported, but cabbages, citrus fruit, cucum- 
bers, pineapples, potatoes, poultry, and tomatoes, are 
raised for local consumption. 

Fishing. The government of the Bahamas encourages 
the farming of fish, particularly shrimps (prawns), Large 
amounts of farmed shrimps and crayfish are exported to 
Florida in the United States. 

Manufacturing. The absence of raw materials and 
the high wages earned in service industries has led to a 


Bahamian craftworkers make colourful straw items to sell to 
the many tourists who holiday in the Bahamas. 


lack of development in manufacturing. The main manu- 
factures are pharmaceuticals and rum. Salt is produced 
by evaporating sea water, and a local beer is brewed in 
New Providence. 

Tourism and banking are the principal service in- 
dustries in the Bahamas. Tourism contributes 70 per 
cent and banking and finance contribute about 12 per 
cent of the country's gross domestic product. Tourism 
provides seasonal employment for more than half of the 
country's workforce. About 400 banks, 100 trust compa- 
nies, and 50 insurance companies operate in the Baha- 
mas. Many foreign individuals and companies deposit 
funds in Bahamian banks. 

Transportation and communication. The Bahamas 
have more than 1,600 kilometres of roads. Cargo and 
passenger ships sail between the islands and between 
the Bahamas and other countries. Nassau is the chief 
port. Nassau International Airport, the main airfield, han- 
dles local and international flights. 


History 


The first settlers in the Bahamas were a people called 
the Lucayo Arawak, who arrived from South America in 
the A.D. 500s or 6005. On Oct. 12, 1492, Christopher Co- 
lumbus made his first landing in the New World on the 
Bahamian island of San Salvador. He soon realized that 
the Bahamas did not have any gold or the spices that he 
sought. Spanish explorers, however, discovered gold in 
the Greater Antilles. The Spaniards enslaved all the Ba- 
hamian Lucayo and took them to Cuba and Hispaniola to 
work in the mines. By 1550, all the Lucayo had died from 
disease and ill-treatment. 

Because of the lack of gold in the Bahamas, the Span- 
iards took little more interest in them. In 1629, the Eng- 
lish King Charles I granted the Bahamas to Sir Robert 
Heath, who left them deserted and undeveloped. 

In 1670, King Charles II made a grant of the Bahamas 
to a group of English speculators led by the Duke of Al- 
bermarle. Albermarle and his associates did nothing to 
develop the islands. Thus they became a haven for pi- 
rates who raided Spanish treasure ships. 

In 1717, the British government took direct control of 
the Bahamas. Captain Woodes Rogers, the first gover- 
nor general, started a parliament on Sept. 12, 1729. To- 
ward the end of the 1700s, loyalists—British people from 
North America who remained faithful to the British 
monarch- settled in the Bahamas, along with their Afri- 
can slaves. The loyalists established cotton plantations 
worked by their African slaves. 

Slavery in the British colonies was abolished in 1834, 
but this did not become effective in the Bahamas until 
1838. The abolition of slavery and the consequent short: 
age of free labour caused the closure of the plantations, 
and economic hardships followed. To ease the hard- 
ships, the Bahamian ports smuggled goods and sup- 
plies into the U.S. during the American Civil War (1861- 
1865). In 1919, after the U.S. government banned the 
manufacture and importation of alcoholic liquor, the Ba- 
hamas smuggled liquor into the United States. 

The Bahamas became independent on July 10, 1973. 
The ruling Progressive Liberal Party (PLP), a white minor- 
ity party led by Lynden Pindling, aligned itself with the 
United States and encouraged foreign investment in thé 
Bahamian economy. 


In the mid-19805, PLP government officials were sus- 
pected of involvement in drug trafficking. The Free Na- 
tional Movement (FNM), the official opposition party 
formed by disenchanted members of the PLP, focused 
on the problems of drugs, unemployment, crime, cor- 
ruption in government, and the large national debt. Ina 
general election in 1992, the FNM came to power with a 
landslide victory. Hubert Ingraham, leader of the FNM 
and a former PLP cabinet minister, became prime minis- 
ter. 

See also Nassau; West Indies. 

Bahasa Indonesia. See Malay-Indonesian language. 
Bahasa Malaysia. See Malay-Indonesian language. 
Bahá'u'lláh (1817-1892), was the founder of the Bahá'í 
Faith. Members of this religion regard him as a prophet 
chosen by God to communicate His will. 

Bahá'u'lláh, whose real name was Mirza Husayn-Ali, 
was born in Teheran, Persia (now Iran). He took the 
name Bahá'u'lláh, which means Glory of God, in 1847 
after he became associated with a religious movement 
led by a man called the Báb (Gate). The Báb predicted 
that a great prophet would soon appear. In 1850, the 
Persian government executed the Báb for his teachings, 
and Baha'u'llah became a leader of the movement. The 
government imprisoned Baha'u'llah briefly in 1853 and 
then exiled him to Baghdad, in what is now Iraq. 

In 1863, Baha'u'llah proclaimed himself the prophet 
foretold by the Bab and founded the Baha‘ Faith. 

See also Bahá'ís. 

Bahia. See Salvador. 


Bahrain 


Road 
Railway 
.| Oil pipeline 


| Other city or town 
Elevation above sea level 


75 Kilometres 


Bahrain 31 


Bahrain is an island country in the Persian Gulf (a 
stretch of water in southwest Asia, lying between the 
Arabian mainland and Iran). Barren desert covers most 
of the more than 30 islands that make up this Arab land. 
The main island is also called Bahrain. 

Bahrain has been a major centre of trade and commu- 
nications in the Persian Gulf for many centuries. But the 
country remained underdeveloped until the discovery 
of petroleum in 1932. Today, the nation has one of the 
highest standards of living in the area. Bahrain was a 
protectorate of the United Kingdom from 1861 to 1971, 
when it gained independence. Manama is the capital, 
largest city, and chief commercial centre. 

Government of Bahrain is headed by a ruler called 
an emir. The emir appoints a Cabinet that actually runs 
the government. The Cabinet consists of 15 members 
plus a prime minister, who heads the group. At the local 
level, the emir appoints municipal councils to head 
urban communities, and he appoints officials called 
mukhtars to govern rural communities. 

People. Most of Bahrain's people live in the north of 
the island. Arabs make up about 80 per cent of the pop- 
ulation. The country also has large groups of Indians, 
Iranians, and Pakistanis. Almost all the people are Mus- 
lims, and Islam is the national religion. 

Most Bahrainis live in houses or apartments, but 
some villagers have thatched huts. The nation has one of 
the best electric supply systems in the Middle East. As a 
result, air conditioners and refrigerators are common in 
Bahrain. Clothing styles, especially among the young, re- 
flect Western influence. But many still wear Arab dress. 
Chief foods include dates, fish, fruit, milk, and rice. 

Arabic is the official language of Bahrain. Many peo- 
ple also speak English and Farsi. Newspapers and maga- 
zines are published in both Arabic and English. 

Bahrain has one of the highest literacy rates in the 
Persian Gulf. Education is free, and children are re- 
quired by law to attend primary school. The country has 
over 100 intermediate and secondary schools. The Uni- 
versity College of Arts, Science and Education, and the 
University of the Arab Gulf provide higher education. 
The government of Bahrain provides free medical care. 


Facts in brief about Bahrain 


Capital: Manama. 

Official language: Arabic. 

Official name: The State of Bahrain. 

Form of government: Emirate. Head of state—Emir. 

Area: 685 km'. Greatest distances—north-south, 80 km; east- 
west, 42 km. Coastline—126 km. 

Elevation: Highest—Jabal and Dukhan, 135 m above sea level. 
Lowest—sea level. 

Population: Estimated 1996 population—592,000; density, 860 
people per km'; distribution, 83 per cent urban, 17 per cent 
rural. 1987 census—350,798. Estimated 2001 population— 
668,000. 

Chief products: Agricu/ture—dates, tomatoes. Fishing—fish 
and shrimp. Manufacturing—aluminium and aluminium prod- 
ucts, ammonia, iron, liquid natural gas, methanol, refined pe- 
troleum products. Mining—natural gas, petroleum. 

National anthem: "Assalam al-Amiri" ("Hail to the Emir’). 

Flag: A red field covers about three-quarters of the flag and ad- 
joins the jagged edge of a vertical white stripe. See Flag (pic- 
ture: Flags of Asia and the Pacific). 

Money: Currency unit—Bahraini dinar. One dinar— 1,000 fils. 
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Land and climate. Most of Bahrain consists of de- 
sert. The island of Bahrain makes up almost the entire 
country. Other islands include Al Muharraq, Sitrah, and 
Umm Nasan. Bridges connect the principal islands. A 
causeway linking Bahrain to the Saudi Arabian mainland 
was opened in 1986. 

Many freshwater springs provide ample drinking 
water for the northern coast of the island of Bahrain. 
Farmers use much of this spring water to irrigate their 
land. Northern Bahrain receives most of the little rain 
that falls. The rainfall averages about 8 centimetres a 
year, most of it during the winter months. 

Summers in Bahrain are extremely hot, virtually rain- 
less, and humid. The temperature often rises above 
38° C from June to September. By contrast, winters are 
mild and pleasant, with temperatures ranging from 
about 10° C to about 27°C. 

Economy. Bahrain's economy depends largely on the 
petroleum industry. Bahrain has only a small petroleum 
supply. But its oil refinery, on the island of Sitrah, ranks 
as one of the largest and most modern in the world. This 
refinery processes all the country's crude petroleum, as 
well as much oil that comes from Saudi Arabia by pipe- 
line. Bahrain also has valuable reserves of natural gas. 

Bahrain is a major banking and financial centre for the 
Persian Gulf. It is also the Middle East headquarters of 
many international companies. Ship repairing is an im- 
portant industry. Manufactured goods include alumin- 
ium and aluminium products, ammonia, iron, liquid nat- 
ural gas, methanol, and refined petroleum products. 
Many Bahrainis hold government jobs. Farmers grow 
dates, tomatoes, and other fruit and vegetables on irri- 
gated land in the north. Some also raise cattle and poul- 
try. Fish and shrimp are caught in the coastal waters. 

Modern warehouse and port facilities help make Bah- 
rain a major trading centre of the Persian Gulf. Petro- 
leum products are the chief exports. The country im- 
ports clothing, crude petroleum for refining, food, 
industrial machinery, and motor vehicles. 

An airport on Al Muharraq links Bahrain to other na- 
tions. The government operates a radio station and a 
television station in Bahrain. 


Bahrain's oil refinery rises from the desert on the island of 
Sitrah. This refinery is one of the largest in the world. The econ- 
omy of Bahrain depends largely on the oil industry, and petro- 
leum products are this nation's leading export. 


History. Dilmun, a prosperous trading civilization 
from about 2000 to 1800 B.C., once occupied the area 
that is now Bahrain. Portugal controlled Bahrain during 
the 15005, and then Persia (now Iran) ruled the country. 
In 1782, the Al Khalifah Arabs, a group from Saudi Ara- 
bia, drove the Persians from Bahrain. The Al Khalifah 
Arabs have ruled the country ever since. Bahrain be- 
came a British protectorate in 1861. In return for protec- 
tion, it gave control of its foreign affairs to the United 
Kingdom. 

During the 1920's and 19305, Bahrain's government 
built hospitals and schools and provided better working 
conditions for labourers. In 1932, petroleum was discov- 
ered on the island of Bahrain. During the late 1940's and 
the 1950's, many Bahrainis demanded more participation 
in their government. They were granted minor political 
reforms after widespread rioting broke out in 1956. In 
1970, the emir, Sheik Isa Khalifah, turned over some of 
his power to a Council of State, now the Cabinet. 

The United Kingdom withdrew from the Persian Gulf 
in 1971. Later that year, Bahrain gained independence 
and joined the Arab League and the United Nations. In 
1973, Bahrain adopted a constitution that created a na- 
tional assembly made up of representatives elected by 
the people. Sheik Isa disbanded the national assembly in 
1975. In 1981, Bahrain and other states of eastern Arabia 
formed the Gulf Cooperation Council (GCC) to work to- 
gether in such matters as defence and economic proj- 
ects. 

In August 1990, Iraq invaded Kuwait. In 1991, Bahrain 
allowed the United States and the United Kingdom to 
use its territory for air force and naval bases to attack 
the Iraqi forces. Bahrain took part in the bombing of 
Iraqi military targets and in the ground offensive that lib- 
erated Kuwait. See Persian Gulf War. 

See also Arab League; Manama. 

Baikal, Lake. See Lake Baikal. 

Bail is security arranged with a court of law to obtain 
the release of an arrested person. Also known as bond 
or recognizance, bail is a method of ensuring that the 
person released will reappear at the court to stand trial. 
In some countries, when a court agrees to bail, a sum of 
money is paid into the court and refunded when the ac- 
cused person appears for trial. In other areas, bail is 
simply a promise to pay the court money if the accused 
does not appear at the trial. Bail is provided either by 
the accused, or by a friend or relative known as a surety. 
The effect of bail is to replace the court's custody lim- 
prisonment) of the accused with custody by the surety. 

A court may grant bail after an arrest, or at a trial. 
Sometimes, when a person has been convicted (found 
guilty), he or she may be released on bail before sen- 
tencing. This may happen if the convicted person in- 
tends to appeal against the conviction. But bail is not al- 
ways granted. The court may refuse bail if an offence is 
very serious, or if the court believes that the accused 
will not appear for trial or may try to intimidate (frighten) 
witnesses. The court may set conditions for bail, such as 
specifying that the accused must live at a certain place, 
or report regularly to a police station. 

England's Bill of Rights and the Constitution of the 
United States of America both specify that courts may 
not set excessive bail. This prevents courts from setting 
bail so high that no one would have sufficient money- 


Bailey, David (1938- _), a British photographer and 
film director, rose to fame as a fashion photographer in 
the 1960's. He later became known as a director of films 
and commercials, and as a writer on photography. 

Bailey was born in London and named David Royston 
Bailey. A self-taught photographer, he began taking pic- 
tures for Vogue magazine in 1959. He started directing 
television commercials in 1966, and directed his first 
documentary film in 1968. The National Portrait Gallery 
in London staged an exhibition of his work in 1971. Bai- 
leys books on photography include Papua New Guinea 
(1975), and David Bailey's Book of Photography (1981). 
Bailiff. See Sheriff and bailiff. 

Baily's beads are the brilliant points of light seen just 
as the sun disappears behind or reappears from behind 
the moon during a total solar eclipse (see Eclipse). The 
beads appear when the irregular /imb (edge) of the 
moon breaks up the tiny crescent of the sun into many 
sections. This produces many glowing points, and gives 
the astronomer some idea as to the exact shape of the 
mountains on the edge of the moon. Baily's beads were 
named after the British astronomer Francis Baily, who 
was the first to describe them as beads in 1836. 

Bain, Andrew (1797?-1864), a Scottish engineer, be- 
came known as “the father of South African geology’ be- 
cause of his research into local fossils, plants, and rocks. 
Andrew Bain, and his son Thomas Bain (1830-1893), are 
best remembered for other pioneering work. They built 
roads over the mountains that separate the South Afri- 
can coastal plains from the high plateaus. Many of these 
passes are still in use. Using convict labour and few me- 
chanical aids, father and son built roads through 34 
mountain passes. The Bainskloof Pass, built in 1853 
north of Cape Town, is named after Andrew. Thomas's 
most spectacular engineering achievement was the 
route through the Swartberg Pass which crosses the 
range between Oudtshoorn and Prince Albert. It was 
completed in 1888. 

Andrew Geddes Bain was born at Thurso, Scotland. 
He arrived in South Africa in 1820. 

Baines, Thomas (1822-1875), a British-born artist and 
explorer, lived and worked for most of his life in South 
Africa. He produced more than 400 oil paintings, water 
colours, and sketches providing a historical record of 
South Africa in the 1800's. 

John Thomas Baines was born at King's Lynn in Nor- 
folk. In 1842, he settled in Cape Town, where he worked 
as a marine artist and portrait painter. During the Border 
War (1851-1853), he served as official war artist. Baines 
loved nature and had a scientific approach to the sub- 
ject. In 1855, he joined an expedition to northern Aus- 
tralia. In 1858, Baines was part of an expedition up the 
Zambezi River, led by the British explorer David Living- 
stone. In 1861, he spent 12 days in the Victoria Falls re- 
gion. His 11 views of the Victoria Falls, published in 
1865, are among his best works. 

Baird, John Logie (1888-1946), a Scottish engineer, 
gave the first public demonstration of television in 1926 
in England. 

In 1926, Baird invented noctovision, a TV system that 
used infrared rays to take pictures in the dark. He trans- 
mitted an image between London and Glasgow by tele- 
phone lines in 1927 and between London and New York 
City by radio in 1928. He began to experiment with col- 
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our and three-dimensional TV in 1928. Baird conducted 
experimental broadcasts for the British Broadcasting 
Corporation (BBC) from 1929 until 1937, when his me- 
chanical system was replaced by an all-electronic 
model. He was born in Helensburgh, Scotland. 

See also Television (History). 

Bait. See Fishing (Bait). 

Baja California Norte (pop. 1,660,855) is a state of 
Mexico. The former territory was admitted to statehood 
as Baja California on Dec. 31, 1951. In 1974, its name was 
changed to Baja California Norte to distinguish it from 
the state of Baja California Sur. Baja California Norte oc- 
cupies the northern half of the peninsula of Lower Cali- 
fornia. See Mexico (political map). The western half of 
the 69,921-square-kilometre state is a desertlike region. 
Barren mountains rise along the eastern side. Its two 
largest cities are Mexicali (the capital), and Tijuana. 
Bakelite is the trade name of a plastic made from phe- 
nol and formaldehyde. Chemists call it phenolic resin. It 
is named after Leo H. Baekeland, the American chemist 
who patented it in 1909. It was the first synthetic resin. 
Bakelite compounds are used to make electrical insulat- 
ing and building materials. See also Baekeland, Leo H.; 
Formaldehyde; Plastics; Resin, Synthetics. 

Baker, Sir Herbert (1862-1946), was South Africa's 
leading architect in the early 1900s. He was noted for 
the clean, classical simplicity of his buildings. 

Baker was born in Cobham, Kent, in England. He went 
to Cape Town in 1892. Cecil John Rhodes, a leading fig- 
ure of the British Empire in southern Africa, engaged 
him to restore his house, “Groote Schuur.” Later, Baker 
designed many public and private buildings in Cape 
Town and in the Transvaal, including the Union Build- 
ing. Baker returned to England in 1912. Later, he de- 
signed public buildings in India, and South Africa 
House in London. He was knighted in 1926. He was bur- 
ied in Westminster Abbey, London. 

Baker, Dame Janet(1933- _), is a British singer 
whose voice possesses rare beauty and control. She is a 
mezzo-soprano but has used her unusually wide vocal 
range to perform works usually sung by sopranos or 
contraltos. Her repertoire has included opera, concert 
works and oratorios, and songs. Janet Baker was born at 
Hatfield, in South Yorkshire, England, and educated in 
York and at Wintringham, Great Grimsby, in Humber- 
side. In 1956, she won the Kathleen Ferrier Prize. She 
was made a Dame Commander of the Order of the Brit- 
ish Empire in 1976. 

Baker, Sir Samuel (1821-1893), was a British explorer 
who helped to locate the 
sources of the Nile River. 
In 1864, with his wife Flor- 
ence von Soss, he discov- 
ered a great lake at one of 
the sources. He named it 
Albert Nyanza (Lake Albert). 
He later discovered some 
falls, which he named Mur- 
chison Falls after the presi- 
dent of the Royal Geo- 
graphical Society. He 
returned to England in 
1866 and was knighted. He 
wrote books about the 
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sources of the Nile. His ideas aroused much interest and 
opposition. The Royal Geographical Society sent David 
Livingstone to Africa to make further investigations. 
Samuel White Baker was born in London. 

Bakewell, Robert (1725-1795), was one of the first 
British farmers to show how livestock could be im- 
proved by the careful selection of breeding animals. On 
his farm at Dishley, in Leicestershire, England, he pro- 
duced improved breeds of sheep, cattle, and draught 
horses. His experiments stimulated interest in selective 
breeding and helped to improve animal husbandry. He 
was born at Dishley. å 

Baking. See Bread; Cooking (Methods of cooking); 
Pastry. 

Baking powder is a fine white powder used to make 
cakes and biscuits /eaven (rise). Cooks add it to flour 
mixtures before baking them. Chemicals in baking pow- 
der react with air and a liquid (usually water or milk) to 
form carbon dioxide gas. Bubbles of carbon dioxide be- 
come trapped in the flour mixture. The bubbles expand 
when they are heated and make the mixture rise. 

All baking powders contain starch, baking soda (so- 
dium bicarbonate), and acid-forming ingredients. Starch 
keeps the powder dry and prevents it from acting until a 
liquid is added. Baking soda reacts with the acid- 
forming ingredient to produce carbon dioxide. Different 
kinds of baking powders contain different acid-forming 
ingredients. Tartrate baking powders contain cream of 
tartar and tartaric acid as acid-forming ingredients. 
Phosphate powders have calcium dihydrogen phos- 
phate. Sulphate baking powders contain sodium alumin- 
ium sulphate, or alum, although the addition of this 
compound is not permitted in the United Kingdom. 
Combination, or double-acting, powders have phos- 
phate and sulphate. 

Baking powders differ in speed of reaction. Sulphate 
powder is the slowest baking powder. It does not react 
fully until heated. Tartrate and phosphate powders are 
the fastest. They react as soon as they are mixed with a 
liquid. Combination powders are the most widely used 
type. They react equally well in both the mixing and bak- 
ing processes. 

See also Alum; Bicarbonate of soda; Phosphate. 
Baking soda. See Baking powder. 

Baku (pop. 1,084,000; met. area pop. 1,661,000) is the 
capital of Azerbaijan. It is the centre of a great oil indus- 
try. Baku lies 12 metres below sea level on the Caspian 
Sea. For location, see Azerbaijan (map). 

Bakunin, Mikhail. See Anarchism. 

Balaklava, Battle of, was fought near the town of 
Balaklava in the Crimea, Russia, on Oct. 25, 1854, during 
the Crimean War. French, Turkish and British troops 
from the United Kingdom had easily captured Balaklava 
and set up a base there. The Russians sent a large force 
from Sevastopol, a naval base about 13 kilometres 
northwest of Balaklava, to reconquer the town. The at- 
tack failed, but both sides suffered heavy losses. See 
Crimean War. 

During the battle, a small brigade of British cavalry 
made a gallant but tragically useless attack on a strong 
Russian position. Nearly 250 of the 673 men in the “Light 
Brigade" were killed or wounded. The stupidity and per- 
sonal rivalry of two British officers were perhaps re- 
sponsible for the tragedy. 


The attack was not important. But it has been remem- 
bered because the British poet Alfred, Lord Tennyson, 
made it famous in his poem “The Charge of the Light Bri- 
gade“ (1855). This poem glorifies the idea that a soldier 
must blindly obey his orders. 

See also Nightingale, Florence. 

Balalaika is a stringed musical instrument with a trian- 
gular body and a long neck with frets (ridges). Most bal- 
alaikas have three strings. Others have two or four 
strings. The player plucks the strings with the fingers of 
the right hand, and sets the pitch with the fingers of the 
left hand. Balalaikas are made in six sizes. The largest 
ones must be rested on the floor when played. The bala- 
laika was developed by the Tatars of central Russia and 
became popular in the early 17005. It is used most com- 
monly in the performance of Russian folk songs and 
dances. 

Balance is a device that weighs substances. The analyt- 
ical balance consists of a horizontal bar which is bal- 
anced on a thin edge of metal or other hard substance. 
A pan is suspended on each end of the bar. A pointer, 
attached to the bar, swings across a scale as the bar 
moves up and down. Weights are placed in one pan, 
and the substance to be weighed in the other. When the 
weight in both pans is the same, the arm remains hori- 
zontal, and the pointer motionless. 

The spring balance is a simple machine used to 
weigh meat and groceries. The spring balance is really 
nota balance. The substance to be weighed is placed in 
a pan which hangs or rests on a spring. The weight of 
the substance stretches or compresses the spring. This 
then moves a pointer up or down on a dial to indicate 
the weight. 

See also Scale, Weighing. 


The balalaika is plucked with the fingers or a pick called a 
plectrum. it produces a sound similar to that of a mandolin. 


An analytical balance is a sensitive device used to weigh sub- 
stances. Its glass case protects it from moisture in the air. 


Balance of nature. Many plants, animals, and other 
organisms live in any given area of the world. Within 
one of these areas, such as a field or a pond, the mem- 
bers of one species make up a population. The size of 
each population stays fairly stable unless some disaster 
alters conditions in the area. Biologists refer to this sta- 
bility of population size as the balance of nature. 


Maintaining the balance 


All living things are closely related to their environ- 
ment. Any change in one part of nature—for example, an 
increase or decrease in a population of any species of 
animal or plant—causes reactions in several other parts. 
In most cases, these reactions work to restore the bal- 
ance of nature. 

Ecosystems. An ecosystem consists of the biological 
and physical environments of an area. The biological en- 
vironment is made up of all living organisms in the area. 
The physical environment includes the air, the earth, 
water, and the weather. All these biological and physical 
factors interact within an ecosystem. They comprise a 
network of complex relationships that control popula- 
tion growth. Each plant and animal species has a role or 
way of life within the ecosystem. This is called its niche. 

Each organism is related to a variety of the biological 
and physical factors in its ecosystem. For example, a rab- 
bit needs air and water from its physical environment to 
breathe and drink. It also needs biological features, such 
as plants, for food and cover (shelter). On the other 
hand, rabbits are eaten by birds of prey and other pred- 
ators (flesh-eating animals). In addition, certain parasites 
live in and on rabbits. 

The relationship that exists between rabbits, plants, 
and birds of prey can be shown by an example of an 
ecosystem that includes these three organisms. Let us 
assume that during a certain year, the temperature and 
rainfall within this ecosystem are ideal for plant growth. 
As a result, the rabbits have a more plentiful supply of 
food than usual. The female rabbits are well-fed and 
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healthy, and they have large, healthy litters. The young 
rabbits have enough food, and nearly all of them sur- 
vive. The rabbit population grows. In time, the area be- 
comes overrun with rabbits. They continually compete 
with one another for food and cover. The losers become 
weak and unprotected, and they may fall victim to dis- 
ease and parasites. They also become easy targets for 
birds of prey, and so the rabbit population decreases. 

The birds of prey respond in much the same way as 
the rabbits did to an increased food supply—their popu- 
lation grows. But more birds of prey means that even 
more rabbits are hunted, and so the number of rabbits 
shrinks even further. The rabbit population will continue 
to decrease until it again comes into balance with the 
ecosystems ability to support it. 

This article discusses some of the factors that keep an 
animal population in balance with its ecosystem. Similar 
controls govern plant populations. 

Competition plays a major role in controlling popu- 
lation growth. An ecosystem has limited amounts of the 
food and cover necessary for any given population. 
Therefore, individual members of that population must 
compete for those necessities. Less intense competition 
takes place between members of different populations 
that have similar food or cover requirements. 

Competition for food. \f a population becomes too 
large for the food supply available to it, many of its 
weaker members will starve. Others may migrate into 
another ecosystem, where they may not survive. Still 
others, weakened by hunger, may die from disease and 
parasites, or they may be killed by predators. 

Competition for cover. Cover is a requirement for 
most populations. Only a certain number of rabbits can 
live in a given area, and only so many birds of prey can 
occupy the available nesting sites. If the rabbit popula- 
tion becomes too large for the area, competition will 
force some individuals to live in poorer cover. There, 
they will be more likely to be attacked by predators or 
by disease and parasites. They also may starve because 
of a food shortage. 

Predators can actually help the population of their 
prey if the two species have lived in the same ecosystem 
for a long time. Under such conditions, the prey species 
learns to deal with the predator. Therefore, the predator 
normally kills only the weakest and least desirable mem- 
bers of the prey group. In this way, the prey population 
maintains a healthy state. 

Disease and parasites can reduce or even wipe out 
a population. But most diseases and parasites have been 
present throughout the history of the host (infected) spe- 
cies. Thus, the host species has become adapted to liv- 
ing with them. Disease and parasites serve as important 
population controls primarily in the presence of other 
factors, such as competition for food or cover. Starving 
animals, and animals living in undesirable cover, may be 
killed by disease and parasites. 

Behaviour. Among some animal populations, behav- 
iour helps govern population size. Three major behav- 
ioural factors influence a population in this way: (1) terri- 
toriality, (2) dominance hierarchy, and (3) stress. 

Territoriality takes place among populations of ani- 
mals that require a certain minimum amount of space, 
regardless of the available food or cover. Among such 
species, one animal or a group of animals establishes a 


territory. No other members of the species are allowed 
in this area, and breeding is usually restricted to the ani- 
mals with territories. Such behaviour ensures that the 
strongest members of the population—the animals that 
have territories—will have food and produce offspring. 
See Territoriality. 

Dominance hierarchies, often called “pecking or- 
ders,” occur among many types of social animals. Within 
populations of such animals, the stronger individuals 
dominate the weaker ones. These dominant animals get 
the best food, cover, and breeding places. Weaker indi- 
viduals are forced to live in poorer areas with less food, 
and some do not survive. The offspring of dominant par- 
ents also have the best chance to survive. The traits of 
the strongest individuals are thus passed on to each 
generation of the species. See Dominance. 

Stress occurs among crowded populations of ani- 
mals. Members of a stressed population become ag- 
gressive and irritable, and they frequently fight with one 
another. Some individuals do not breed, and those that 
do breed produce small litters. Many females do not 
take care of their young, and some even eat their off- 
spring. Diseases and parasites spread rapidly among 
overcrowded animals, further reducing their number. 


Upsetting the balance 


Serious changes sometimes alter the relationships 
within an ecosystem. When such changes occur, entire 
populations may be wiped out or may grow at an as- 
tounding rate. Some of these changes result from natu- 
ral disasters, such as fires and floods. But many have re- 
sulted from actions of human beings. 

The number of ground-nesting birds in Australia, for 
example, has dwindled since the mid-1800's, when peo- 
ple brought rabbits into the birds’ ecosystem. The rab- 
bits multiplied rapidly, destroying plants used as food 
and cover by the birds. Later, people introduced foxes 
into the area. The foxes preyed on the rabbits and 
helped limit the rabbit population. But the foxes also at- 
tacked the birds and further reduced their number. 

During the early 1900s, a healthy, stable population of 
about 4,000 mule deer lived on the Kaibab Plateau in 
northwestern Arizona, U.S.A. Beginning in 1907, hunters 
were allowed to kill off large numbers of the deer's nat- 
ural predators—coyotes, pumas, and wolves. As a result, 


Acommon buzzard 
pounces on a rabbit. There 
is generally a direct relation- 
ship between predator and 
prey species, in this case rab- 
bit and buzzard. When there 
is a large population of rab- 
bits, the number of buzzards 
increases. A decline in the 
rabbit population is usually 
followed by a decline in the 
number of buzzards. 


the deer population increased greatly. By 1924, about 
100,000 deer lived on the plateau. But they could not 
find enough food, and more than half of them starved 
during the next two years. The mule deer population de- 
creased to about 10,000 by 1939, when it finally regained 
balance with its ecosystem. 

Related articles in World Book include: 


Animal (The importance of ani- Ecology 

mals) Fish (Fish in the balance of na- 
Bird (The importance of birds) ture) 
Botany (Importance) Plant 
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Balance of payments is a record of the value of all 
economic transactions that one country has with other 
countries and international institutions during a certain 
period. It details total payments and receipts for interna- 
tional trade, services and loans for investment. These 
transactions are divided into two broad groups: a cur- 
rent account and a capital account. 

The current account includes exports and imports, 
called visible trade; and services such as shipping, in- 
surance, and tourism, plus dividends and interest pay- 
ments, which are known as invisible trade. Private trans- 
fers of money, such as those made by workers abroad 
to their home country, and official transfers by govern- 
ments for loan interest or payments to international in- 
stitutions are usually also included. In some countries, 
however, official transfers are not included in the cur- 
rent account. 

The capital account gives the value of long-term loans 
and investments by government and multinational com- 
panies. Purchases of bonds and other securities as well 
as of currencies, often as short-term investments, are 
also recorded in the capital account. 

The balance on each account is reached by subtract- 
ing the payments from the receipts, giving either a sur- 
plus or a deficit. Where there is an overall deficit, the ac 
counts must be adjusted to make them equal. This may 
involve the use of a country's foreign reserves or addi- 
tional borrowing from abroad or financial institutions. 
Where the deficit is very large the International Mone- 
tary Fund (IMF) may insist that the government change 
its financial policy as a condition for its loans. Not all 
deficits are bad, however, and not all surpluses are 
good. Each country's balance of payments performance 


has to be judged separately. When there is a balance of 
payments crisis, it usually means that the current ac- 
count is in deficit. This is a serious problem in poor 
countries, which often borrow heavily and have diffi- 
culty paying the interest on the debt. 

Balance of payments and exchange rates. 
Changes in a country's balance of payments affect its ex- 
change rate, the value of its currency compared with 
foreign currencies. Generally, if receipts exceed pay- 
ments at a particular time, the country's currency will ap- 
preciate (increase in value) in relation to other curren- 
cies. If payments exceed receipts, the rate will 
depreciate (fall in value) in relation to foreign currencies. 

Many major trading nations use a floating system of 
exchange rates. Such a system allows rates to vary con- 
tinuously in response to changes in international re- 
ceipts and payments. If a government wishes to moder- 
ate movement in its exchange rate, the country's central 
bank can buy or sell foreign currencies in exchange for 
its own money. This keeps the rate of exchange steady 
by using the forces of supply and demand. For example, 
selling a particular currency to the market will help push 
the value of that currency downward. Buying the cur- 
rency will help push its value up. This system of buying 
or selling currencies by central banks is often called 
managed floating. Within the European Economic Com- 
munity, there is a managed floating system known as the 
European Monetary System which allows member 
countries currencies to fluctuate against each other 
within agreed limits. See Exchange rate; European 
Monetary System. 

Balance of power is a system of maintaining peace 
through an even distribution of military and economic 
power among nations or groups of nations. Countries 
achieve a balance of power by forming alliances so that 
no nation or alliance is strong enough to take over. 

A balance of power system must involve at least three 
powerful countries. If any nation gains too much power, 
the others form an alliance against it. In most cases, 
each member of an alliance agrees to defend any other 
member that is under attack. The strength of the alliance 
discourages attacks. During the early 1900's, for exam- 
ple, a balance of power existed between the six chief 
powers of Europe. Germany, Austria-Hungary, and Italy 
belonged to a group called the Triple Alliance, which 
opposed a group called the Triple Entente, consisting of 
France, Great Britain, and Russia. 

To maintain a balance of power, nations must be will- 
ing to form an alliance with any country despite differ- 
ences in political beliefs or goals. Most such alliances 
are short-term agreements. Nations should also build up 
their military and economic strength in order that no 
other nation can achieve an overwhelming military ad- 
vantage. Countries must try to settle international dis- 
agreements by discussions and other peaceful means 
instead of going to war. If one of the major nations is 
weakened by war, the entire balance of power system 
may collapse. 

A balance of power system differs from a bipolar sys- 
tem, in which there are only two major nations and 
nearly all other countries side with either of the two. In a 
bipolar system, none of the countries can serve as à 
Power balances. 

See also International relations (History). 
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Balanchine, George (1904-1983), was a Russian-born 
choreographer (dance composer). He developed a new 
style of ballet called neo-classical. In his ballets, Balan- 
chine created phrases (units) of music that were densely 
packed with quick, strong movement, changes of direc- 
tion, and turned-in positions of the feet. Most Balan- 
chine ballets are one of two types. The first is traditional 
in approach, based on the music of such older compos- 
ers as Mozart (Divertimento, 1956) and Tchaikovsky 
(Theme and Variations, 1947). The second type, more in- 
ventive and experimental, is based on works by modern 
composers, such as Paul Hindemith (Four Tempera- 
ments, 1946), Igor Stravinsky (Agon, 1957), and Anton 
Webern (Episodes, 1959). 

Balanchine was born in St. Petersburg. His real name 
was Georgi Melitonovitch Balanchivadze. He left Russia 
in 1924 and joined the ballet company of Sergei Diaghi- 
lev in Paris, becoming its leading choreographer. Balan- 
chine moved to the United States in 1933 and founded 
the School of American Ballet in New York City. The 
school's performing company became the New York 
City Ballet in 1948. Balanchine's 425 ballets are listed in 
the book Choreography by George Balanchine: A Cata- 
logue of Works (1983). 

See also Ballet (Ballet today; picture). 

Balboa, Vasco Núñez de (1475?-1519), a Spanish 
conqueror and explorer, was the first European to see 
the eastern shore of the Pacific Ocean. He sighted the 
ocean on Sept. 25, 1513, from a mountaintop in what is 
now Panama. Four days later, Balboa waded into the 
ocean and claimed it and all its shores for Spain. His dis- 
coveries prompted Spanish exploration and conquest 
along the western coast of South America. 

The Spaniards called the Pacific Ocean the South Sea 
because it lay south of the Isthmus of Panama, a strip of 
land that links North America and South America. In 
1520, the Portuguese explorer Ferdinand Magellan 


Balboa's New World 

journeys 

The map below traces Vasco Núñez 
de Balboa's journeys in the Carib- 
bean. Balboa helped establish the col- 
ony of Darién in 1510. In 1513, he led 
an expedition across the Isthmus of 
Panama and sighted the Pacific 
Ocean. 
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sailed across the ocean and named it Pacific, meaning 
peaceful. 

Early life. Balboa was born in Jerez de los Caballeros, 
Spain. His father, though perhaps a nobleman, had nei- 
ther influence nor wealth. Young Vasco served in the 
household of a rich nobleman in Moguer, a port on 
Spain's southwest coast. After Christopher Columbus 
reached America in 1492, many ships heading for the 
New World took on sailors and supplies at Moguer. 
Sailors who returned to the port from America often 
told stories about what they had seen in the new lands 
across the sea. 

The opportunities for fame and wealth in the New 
World attracted Balboa. In 1501, he joined a Spanish ex- 
pedition to South America. The party explored the north 
coast of the continent, including an area along the Gulf 
of Urabá in what is now Colombia. However, the expedi- 
tion lacked enough people to attempt a settlement, and 
in 1502 it sailed to the island of Hispaniola, which was 
the main Spanish base in America. Balboa had a hard 
time making a living on the island. For a time, he raised 
pigs there. 

Rise to fame. In 1509, the first Spanish expedition to 
colonize the mainland of South America left Hispaniola. 
Balboa attempted to join the expedition. But he had 
fallen heavily into debt, and people to whom he owed 
money prevented him from leaving Hispaniola. 

On the mainland, the Spaniards established the settle- 
ment of San Sebastián on the eastern side of the Gulf of 
Urabá. In 1510, Balboa stowed away on a ship that car- 
ried supplies and new settlers to the colony. After reach- 
ing the mainland, the new settlers learned that the Span- 
iards had abandoned San Sebastian because of 
dangerous Indians and a lack of food. Balboa, who prob- 
ably had more experience of the continent than any of 
the other settlers, suggested moving to the western side 
of the gulf. He had seen the area during his first expedi- 
tion and knew that the Indians who lived there were 
more peaceful. The Spaniards moved to the site and es- 
tablished the town of Darién. 

Balboa became acting governor of Darién. He led ex- 
peditions into Panama, conquering some Indians and 
making agreements with others in the area. In 1511, In- 
dians told Balboa of a sea on the other side of the Isth- 
mus of Panama. He also heard stories of gold and other 
wealth in an area farther to the south. These stories re- 
ferred to the Inca Empire of Peru. 

Balboa knew he had only a weak claim to the gover- 
norship of Darién, and so he wanted to please King Fer- 
dinand of Spain. Early in September 1513, Balboa led an 
expedition from Darién. The group of about 90 Span- 
iards and a large number of Indians followed Indian 
trails across the isthmus. During the third week of the 
trip, Balboa's Indian guides told him that the sea could 
be seen from a nearby mountain. Balboa, ordering his 
men to stay behind, advanced to the peak and sighted 
the Pacific. 

The Spaniards found gold and pearls on the Pacific 
coast. Balboa believed his findings would win him an 
appointment as permanent governor of Darién. 

Later exploration. Before the news of Balboa's expe- 
dition reached Spain, Ferdinand appointed Pedrarias 
Dávila, an elderly nobleman, to be the new governor. 
Pedrarias, as he was called, arrived in Darién in 1514. 


Ferdinand finally heard of Balboa's findings and named 
him to serve under Pedrarias as governor of a new area 
on the Pacific coast of Panama. Balboa established the 
town of Acla on the north coast and transported materi- 
als across the isthmus to build ships for further con- 
quest and exploration. The Spaniards had completed 
two ships by 1518, and Balboa explored along the Gulf 
of Panama. He also considered an expedition to conquer 
the area now known as Peru. 

Execution. Pedrarias grew increasingly jealous of 
Balboa, who had become a powerful figure with many 
supporters. In 1518, the governor falsely accused Balboa 
of treason and had him arrested. Pedrarias arranged for 
a speedy trial, and Balboa was sentenced to death. In 
January 1519, Balboa and four friends were beheaded in 
the public square of Acla. 

Balchen, Bernt (1899-1973), was a Norwegian- 
American aviation pioneer. He flew across the Atlantic 
Ocean with Richard E. Byrd in 1927, and was the chief 
pilot on Byrd's first Antarctic expedition. He piloted the i 
first aeroplane over the South Pole on Nov. 29, 1929. He 
first gained experience in Arctic flying by serving with 
Roald Amundsen. 

Balchen joined the United States Army Air Corps in 
1941. Later, he commanded air operations against Ger- 
many in northern Norway during World War Il. He was 
born in Tveit, near Arendal, Norway. 

Balchin, Nigel (1908-1970), was a British writer best 
known for his novel The Small Back Room (1943). It deals 
with the tensions and dangers of the lives of scientific 
research workers, nicknamed back-room boys, during 
World War Il. His other novels include the satirical How 
to Run a Bassoon Factory (1934) and Business for Pleas- 
ure (1935), both written under the pen name of Mark | 
Spade, and Mine Own Executioner (1945), The Fall of the 
Sparrow (1955), and Kings of Infinite Space (1967). Bal- 
chin was born at Potterne, in Wiltshire, England. 
Balcon, Sir Michael (1896-1977), a British film direc- 
tor and producer, became noted as the chief of produc- 
tions at Ealing Films in London. His team of directors 
made films that had freshness and popular appeal. Pass- 
port to Pimlico (1949) and The Lavender Hill Mob (1951) 
are typical of such films. Balcon was born in Birming- 
ham, England. Before joining Ealing Films, he founded 
Gainsborough Pictures and later became director of 
production for the Gaumont-British Picture Corporation. 
In 1959, he founded Bryanston Films, and in 1964 and 
1965 he was chairman of British Lion Films. 

Bald cypress is a cone-bearing tree with pale green, 
feathery leaves. It grows in wet areas and swamplands 
of the United States from Texas to New Jersey. It is a 
large tree, often with a fluted, tapering base. The roots 
of the tree produce growths called knees that protrude 
above the water. The purpose of these knees is not 
known, but they may provide air for the roots. The 
crowns of young trees are shaped like a narrow pyra- 
mid, but old trees are flat-topped. Unlike most conifers, 
the bald cypress sheds its leaves each year. The wood is - 
very durable. 

Scientific classification. The bald cypress belongs to the 
taxodium family, Taxodiaceae. It is Taxodium distichum. 
Bald eagle. See Eagle (with picture). 

Balder was the god of beauty, goodness, and light in 
Norse mythology. He was the most beloved of the Norse - 


Male pattern baldness involves the loss of hair on the top of 
the head. The loss may occur rapidly or over many years. 


gods. Balder was the son of the chief god, Odin, and the 
goddess Frigg. 

The most important myth about Balder concerns his 
death. Frigg had made all things—animals, plants, and 
even stones—swear an oath not to harm Balder. The 
gods amused themselves by throwing things at Balder 
because they knew he could not be hurt, But the evil 
god Loki, who envied Balder's beauty, learned that one 
plant, the mistletoe, had not sworn the oath. Loki gave 
the blind god Hoder a sprig of mistletoe and helped 
him throw it at Balder. The mistletoe pierced Balder's 
body, killing him instantly. 

The gods were grief-stricken by Balder's death. Hel, 
the goddess of the dead, sent word that Balder could be 
restored to life if all things wept for him. Everything 
began to weep except one giantess, who was really Loki 
in disguise. As a result, Balder must remain dead until 
Ragnarok, a great battle in which the world will be de- 
stroyed by fire. A better world will rise from the ashes, 
and Balder will return from the dead and rule it. 
Baldness or a/opecia is the partial or total absence of 
hair on the scalp. Some thinning of the scalp hair takes 
place as a normal part of the process of aging. However, 
many types of abnormal hair loss also occur. 

Some kinds of baldness involve only a thinning of the 
hair or loss of hair from one small area of the scalp. But 
in the most common type, called mae pattern baldness, 
aman loses much or all of the hair over the top of the 
head. A small number of women have a condition 
known as female pattern baldness, which involves thin- 
ning of the hair but not complete baldness. 

A healthy scalp sheds old hairs continually, and new 
ones grow to replace them. Baldness develops when 
new hair stops growing for any reason. In male pattern 
baldness, hair loss results from the combination of an 
inherited trait and the effects of the hormone festoster- 
one. Loss of hair may begin during adolescence or at 
any later time. 

Pattern baldness cannot be cured. However, many 
types of baldness are temporary, and normal hair 
growth can be restored in most cases. Temporary bald- 
ness may be a symptom of many serious illnesses, of a 
skin infection, or of emotional stress. The use of certain 
drugs may also cause temporary baldness. 

In male pattern baldness, heredity strongly influences 
the degree of hair loss and the age at which it begins. A 
man can inherit baldness from either his father or his 
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mother. However, he can inherit it from his father only if 
the father is bald. In contrast, a mother may carry the 
gene (unit of heredity) for baldness and pass it on to her 
son, although she may have no loss of hair herself. The 
percentage of men who have male pattern baldness in- 
creases with age. 

People may use any of several methods to cover bald 
areas. Many wear a hairpiece, such as a toupee or a wig. 
Others prefer hair weaving, a technique in which the 
sides of a hairpiece are sewn into the remaining hair. In 
a process called hair transplanting, a doctor surgically 
removes plugs of the scalp that contain growing hair. 
The plugs are then transplanted to the bald areas. In the 
United States, clinical trials have shown that treatment 
with a special drug stimulates hair growth in some indi- 
viduals with baldness. The drug must be applied to the 
scalp twice daily to maintain hair growth. 

Baldpate. See Wigeon. 

Baldwin, James (1924-1987), was a black American 
novelist, essayist, and playwright. He gained fame for his 
works about racial conflict and injustice in the United 
States. During the civil rights movement of the 19605, 
many people regarded Baldwin as a major literary inter- 
preter of the struggles of black Americans. In the pow- 
erful essay collections Nobody Knows My Name (1961) 
and The Fire Next Time (1963), Baldwin expressed the re- 
action of blacks to racial discrimination. 

Baldwin also expressed his views about interracial 
conflict in his novels and 
dramas of the 1960's. The 
novel Another Country 
(1962) focuses on a black 
musician and his relation- 
ships with white lovers. 
The drama Blues for Mr. 
Charlie (1964) examines the 
interracial tensions sur- 
rounding the murder of a 
black man by a white.man 
in a Southern town. In the 
novel Tell Me How Long 
the Trains Been Gone 
(1968), Baldwin presented 
his most detailed analysis 
of black civil rights activities of the 1960's. 

Some of Baldwin's earlier works emphasize topics 
other than racial conflict. For example, his first novel, Go 
Tell It on the Mountain (1953), reveals the psychological 
problems of members of a black family. Baldwin ex- 
plored the subject of homosexuality in his next novel, 
Giovanni Room (1956), and in other works of fiction. 

James Arthur Baldwin was born in the Harlem district 
of New York City. He was a minister as a teenager and 
much of his writing stresses the importance of develop- 
ing satisfactory relationships with other people. 
Baldwin, Matthias William (1795-1866), was an 
American inventor and philanthropist. In the early 
18305, he built O/d Ironsides, one of the first American- 
made locomotives. Baldwin designed and built the loco- 
motive with tools he had made especially for the task. 
He built it in six months. Made of iron and wood, the lo- 
comotive weighed 5.4 metric tons. It could pull 27 met- 
ric tons at a speed of 45 kilometres per hour, an amaz- 
ing speed at that time. 


James Baldwin 
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Old Ironsides, a locomotive designed and built by Matthias 

Baldwin, was made of iron and wood. It could travel up to 45 

kilometres per hour. Old Ironsides remained in active service 
for more than 20 years in Pennsylvania, U.S.A. 


Baldwin's accomplishments were not limited to his 
work on locomotives. In 1819, he invented a simplified 
process of plating gold. He entered a manufacturing 
business in 1825. Later, he designed a process for print- 
ing designs on cloth and built a noiseless engine. 

In 1832, Baldwin established the Baldwin Locomotive 
Works. From then on, he devoted his time to improving 
and building locomotives and stationary engines. In 
1842, he patented a locomotive design that solved the 
problem of moving around curves. 

Baldwin was born in Elizabethtown, New Jersey, 
U.S.A. He became interested in tools and mechanical de- 
vices when he was apprenticed to a jeweller during his 
youth. Baldwin helped found the Franklin Institute in 
Philadelphia, U.S.A.'and a school for black children. 
Baldwin, Stanley (1867-1947), served as prime minis- 
ter of Great Britain three times. His leadership in the 
Conservative revolt against David Lloyd George in 1922 
led to his selection as prime minister in 1923 (see Lloyd 
George, David). His proposal for tariff reform brought 
his defeat early in 1924. 

Ten months later, Baldwin returned to power. He ef- 
fectively handled the General Strike of 1926, a strike in 
sympathy with the coal miners, who were facing longer 
hours and less pay. Baldwin was defeated in 1929 after 
failing to deal successfully with unemployment. He 
served his third term from 1935 to 1937, and was influ- 
ential in the crisis attending the abdication of Edward 
VIII in 1936 (see Edward VIII]. Baldwin was born in 
Bewdley, England, in what is now the county of Here- 
ford and Worcester. 

Baldwin of Flanders. See Crusades (The Fourth 
Crusade). 

Bale. See Cotton (Ginning and baling); Hay. 

Balearic Islands are a group of five major islands 
and many smaller ones that lie east of Spain in the Med- 
iterranean Sea. Palma is the capital of the islands, which 
form a province of Spain. See Spain (physical map). 

The islands have a population of about 755,000, and 
an area of about 5,000 square kilometres. Majorca, the 
largest island, has fine harbours, but in general, the is- 
lands have rugged coasts. A mild climate and the island- 
ers’ simple way of life have made the islands popular 


winter resorts. Grapes, olives, oranges, grapefruit, and 
other fruits flourish there. Manufactured goods include 
shoes, ceramics, and metalware. 

The Iberians, Phoenicians, Greeks, Carthaginians, Ro- 
mans, and Byzantines all invaded the islands. A regiment 
of Balearic islanders became famous as stoneslingers in 
Julius Caesar's army. In the late 7005, the Moors invaded 
the islands. About 1230, Aragon (now part of Spain) con- 
quered all the islands except Minorca (which fell to Al- 
fonso III in 1287). 

See also Majorca. 

Baleen. See Whale. 

Balfour, Arthur James (1848-1930), Earl of Balfour, 
served as British prime minister from 1902 to 1905, and 
was leader of the Conservative Party for over 20 years. 
Two famous declarations bear his name. One in 1917 
dealt with British support for Palestine as a national 
home of the Jews (see Balfour Declaration). The other 
was the report of the 1926 Imperial Conference that 
gave official status to the British Commonwealth. 

Balfour served as foreign secretary in the coalition 
war Cabinet of David Lloyd George from 1916 to 1919. 
He was knighted and became a peer in 1922. Balfour be- 
came Conservative leader in the House of Lords, and 
served as lord president of the council from 1924 to 
1929. 

Balfour was born in Whittingeham, in what is now Lo- 
thian Region, Scotland. He attended Eton College and 
Cambridge University, in England. He was first elected 
to Parliament in 1874, and served as first secretary for 
Scotland in 1886, chief secretary for Ireland from 1887 to 
1891, and first lord of the treasury from 1895 to 1902. 
Balfour Declaration was a British government doc- 
ument that dealt with the establishment of a Jewish 
homeland in Palestine. British Foreign Secretary Arthur 
James Balfour issued it in 1917. The meaning of the Bal- 
four Declaration was interpreted differently by Arabs 
and Jews, who both claimed the Palestine region. The 
document led to a bitter controversy that helped set the 
stage for continuing conflicts between Arabs and Israe- 
lis in the Middle East. 

The Balfour Declaration read as follows: "His Majes- 
tys Government view with favour the establishment in 
Palestine of a national home for the Jewish people, and 
will use their best endeavours to facilitate the achieve- 
ment of this object, it being clearly understood that 
nothing shall be done which may prejudice the civil and 
religious rights of existing non-Jewish communities in 
Palestine, or the rights and political status enjoyed by 
Jews in any other country." 

When the Balfour Declaration was issued, during 
World War I, British forces were fighting to win Pales- 
tine from the Ottoman (Turkish) Empire. Great Britain 
wanted to control Palestine because of its location near 
the Suez Canal, which links the Mediterranean Sea and 
the Red Sea. The British believed the Balfour Declaration 
would help gain support for this goal from Jewish lead- 
ers in Great Britain, the United States, and other coun- 
tries. In 1922, the League of Nations endorsed the Bal- 
four Declaration and gave Britain a mandate (order to 
rule) over Palestine. 

Jews who supported the establishment of a Jewish na- 
tional homeland in Palestine believed the Balfour Decla- 
ration pledged Britain's support for their goal. But lead- 


ers of a growing Arab nationalism movement in Pales- 
tine claimed the declaration allowed for such a home- 
land only if Arabs agreed to it. * 

The British mandate over Palestine ended in 1947. In 
1948, Jews in the formerly mandated area established 
the independent nation of Israel, despite strong Arab 
opposition. The Arab-Israeli dispute over Palestine 
made the area a world trouble spot. For more details on 
the Balfour Declaration and its results, see Palestine. 

See also Balfour, Arthur James; Israel (History); Jor- 
dan (The Palestine conflict); Zionism. 

Bali is one of the most famous and attractive of all Indo- 
nesia's islands. It has terraced rice fields, green, forest- 
clad mountains, and beautiful lakes and beaches. Unlike 
other parts of Indonesia which follow the faith of Islam, 
the people of Bali practise a unique religion called Bali- 
nese Hinduism. There are thousands of temples on the 
island—in villages, in fields, on the shores of the sea and 
lakes, and in mountain caves. The many statues of gods 
and demons have earned Bali the name /s/e of the Gods. 
Balinese dancing is world famous. 

The province of Bali consists of the island of Bali it- 
self, and smaller islands such as Nusa Penida, Nusa Lem- 
bongan, and Nusa Ceningan. It is divided into eight dis- 
tricts. The provincial capital is Denpasar, on the south- 
ern promontory of the main island. 

The island of Bali lies to the east of Java across a nar- 
row strait, about 2.5 kilometres wide. The island has an 
area of about 5,000 square kilometres. It lies about 8° 
south of the equator. Bali has a hot, tropical climate sim- 
ilar to that of Java, but slightly cooler. The northwest 
monsoon brings rain from December to April. The high- 
est yearly temperature is about 30° C. 

Most of Bali consists of a cluster of high volcanoes. 
These are an extension of the volcanic mountain chain 
of Sumatra and Java. The principal mountains are 
Gunung Agung, Gunung Batukau, and Gunung Batur. 
Gunung Agung is the sacred mountain of the whole is- 
land. The Balinese regard it as the navel of the world. On 
its slopes is the mother temple, Pura Besakih, which has 
dark terraced shrines. Gunung Agung is still an active 
volcano and the last serious eruption took place in 
March 1963. Gunung Batur erupted in 1917, 1926, and 
again in 1972. More than 70 per cent of the land area of 
Bali is 400 metres or more above sea level. The people 
believe that the mountains, with their lakes and rivers, 
are the home of the gods and the source of the land's 
fertility. The main lakes are Batur, Buyan, Bratan, and 
Tamblingan. The long green slopes of the volcanoes 
drop steadily to the sea without forming lowlands. The 
volcano slopes are deeply furrowed by ravines washed 
out by rivers full of rapids and waterfalls. There are no 
large rivers, but the many streams are used for irrigation 
(watering crops). 

Economy. Volcanic ash makes the soil rich and fer- 
tile. The main agricultural product is rice. Other major 
crops are cassava, fruits, maize, peanuts, sweet pota- 
toes, and vegetables. Cloves, coconuts, coffee, and to- 
bacco are also grown. The farmers keep cattle, goats, 
horses, poultry, sheep, and water buffaloes. Unlike most 
parts of Indonesia, pigs are bred there too. Fishing has 
never been a major occupation. Balinese craftworkers 
make a variety of carvings and paintings. The Balinese 
also produce bricks, ceramics, and roofing tiles. 
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The island of Bali has many areas where farmers have built ter- 
races to grow rice on mountain slopes. 


Animals and plants. Scientists believe that Bali 
marks the last outpost of animals and plants typical of 
Asia. Across the deep and narrow Lombok Strait to the 
east, animals and plants are typically "Australasian." The 
boundary between the two areas is the Wallace Line, 
which runs along the Lombok Strait (see Wallace, Al- 
fred Russel). 

Culture and tradition. Bali is famous for its rich ar- 
tistic tradition. It also attracts many tourists with its 
palm-fringed beaches and superb natural landscape. 
The landscape is improved rather than spoiled by farm- 
ing activity. To grow the principal crop, rice, farmers ter- 
race and irrigate whole mountainsides. 

There are many Hindu temples and other religious 
shrines throughout the island. Bali also has a unique re- 
ligion. It is a form of Hinduism modified and extended 
by local Balinese beliefs. The vast majority of Indone- 
sians are Muslims, but in Bali only 5 per cent of people 
are Muslims, while 93 per cent are Hindu-Balinese. As a 
result, the Balinese are not subject to Islamic law, which 
would, for example, prevent them from depicting hu- 
mans or animals in art. Religion is at the centre of Bali- 
nese life. The supreme god of the Balinese takes many 
forms. There are gods and goddesses of the mountains, 
rivers, lakes, seas, woods, fields, and all parts of the nat- 
ural world. The worship of these deities includes all 
kinds of activities, such as dancing and drama, wood 
and stone carving, weaving, painting, and literature. 


Facts in brief 


Population: 2,633,500. 

Area: 5,632 km. 

Elevation: Highest—Gunung Agung, 3,124m. 

Largest cities: Denpasar, Singaraja. 

Chief products: Agricu/ture—cassava, coconuts, coffee, maize, 
rice, spices, tobacco. Manufacturing carvings, textiles. 
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There are many festivals, which include colourful pag- 
eants. The most spectacular ceremonies are temple an- 
niversaries, cremations (ceremonial burning of a dead 
body; see Funeral customs), and those connected with 
adolescence. The Balinese believe that cremation frees 
the soul so that it can be reincarnated (born again). It is 
the most sacred duty, and relatives of a dead person ar- 
range elaborate ceremonies lasting several days. A cre- 
mation is also an occasion for rejoicing. 

One of the most important ceremonies of adoles- 
cence is tooth-filing. This generally takes place when a 
girl or boy reaches puberty. After three days in seclu- 
sion, the young person goes to a special pavilion where 
a priest files six of the upper front teeth. The filings are 
buried behind the family's ancestral shrine. 

The villagers make wooden, horn, bone, and ivory 
carvings, and shadow play puppets. Their paintings use 
both traditional and modern forms. They often have 
Hindu themes. The Balinese also show their artistic tal- 
ents in dance-dramas and in literature, traditionally writ- 
ten on narrow strips of palm leaf. 

Music and dance are an integral part of the Balinese 
way of life. Every village has a gamelan orchestra, and its 
own group of dancers (see Gamelan). Dancers begin 
training at the age of 6 to 8, and often retire at the age of 
15 or 16. Popular dance themes are taken from the Ra- 
mayana, a Hindu epic poem (see Ramayana). 

The Balinese dance most popular with tourists is 
probably the Legong Dance. This is the most classical of 
the traditional dance forms in Bali. It is performed by 
two or three young girls, accompanied by a gamelan. 

The Barong Dance is also very popular. Two men ma- 
nipulate a mythical animal called a barong, one man 
being the head and the other the tail end. The barong 
fights with the wicked witch, Rangda. An orchestra ac- 
companies the dance. 

In the Kecak Dance, there is no orchestral accompani- 
ment. Instead, there is a large male chorus. The players 
enact episodes from the Ramayana. 


Hindu temples in Bali include the mother temple, Pura Besakih, 
on the slopes of Mount Agung. 


Balinese dancers include young girls who perform traditional 
classical dances based on Hindu themes. 


Also popular are the wayang wong (masked drama), 
and the wayang kulit (shadow play). See Wayang. 

The Balinese are passionately fond of cockfighting 
and other forms of gambling. Cockfighting is now 
banned except as part of a religious ceremony. 

Things to see and do. The province of Bali has more 
than 5,000 kilometres of main roads and a number of 
seaports. It has an international airport, Ngurah Rai, with 
direct flights to many international destinations. Visitors 
can also reach Bali by railway and road from Jakarta, 
crossing from Java by ferry. 

Popular tourist sites are Kuta, Sanur, and Nusa Dua 
beaches, Kintamani, Lake Batur, Tampaksiring, Pura Be- 
sakih, and Tanah Lot. Bali attracts tourists particularly 
from the United States, the Netherlands, and Australia. 
The nearby island of Lombok, little known until recent 
years, now attracts many visitors. 

History. The original people of the land were called 
Bali Aga. Their descendants still live in remote localities 
in the mountains. It was not their custom to bury dead 
people, but to leave the bodies outside the village, 
where wild animals would eat them up. From about the 
A.D. 1005, Bali came under Hindu influences which had 
penetrated central and east Java. The island was fre- 
quently under the rule of Javanese kings from the earli- 
est days of Hindu Java. In the 1400s, Muslims drove out 
the Hindu rulers of Majapahit (see Majapahit). The son 
ofthe last Javanese ruler, with many followers, migrated 
to Bali rather than accept Islam. He declared himself 
ruler of the island. The descendants of these immigrants 
call themselves wong Majapahit (Majapahit people). In 
this way, the cream of Hindu Javanese culture, the reli- 
gion, the art, and the philosophy, moved to Bali, where 
it has flourished up to the present day. 

Dutch traders first visited Bali in 1597. Some of them 
grew so fond of the island that they settled there perma- 


nently. Later, the Dutch made trade agreements with the 
rulers of Bali. One of the most valuable commodities 
was Balinese slaves, who were much in demand. In 1839 
the Dutch forced the rulers of Bali to recognize Dutch 
sovereignty over the island. But the Dutch had to send 
many military expeditions before the Balinese finally ac- 
cepted their demands. Indeed, the Balinese were not fi- 
nally subdued until the early 1900's. 

See also Indonesia. 
Baline, Israel. See Berlin, Irving. 
Balkans are a group of nine countries that cover a 
peninsula in the southeast corner of Europe. These 
countries are named after the Balkan Mountains in Bul- 
garia and Yugoslavia. The word Ba/kan means mountain 
in Turkish. The Balkans occupy a strategic position be- 
tween Europe and the Middle East, and the area has 
been called the Powder Keg of Europe because so many 
wars have begun there. 

Location, size, and description. The Balkan Penin- 
sula includes Albania, Bosnia-Herzegovina, Bulgaria, 
Macedonia, the mainland of Greece, the European part 
of Turkey (Eastern Thrace), parts of Croatia, Slovenia, 
and Yugoslavia. It covers about 466,000 square kilome- 
tres. The Danube and Sava rivers form the northern 
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These maps show the states of the Balkan Peninsula before the 
outbreak of the First Balkan War in 1912, below left, and as they 
are today, below right. In 1912, the Ottoman (Turkish) Empire 
still had large possessions in Europe, including what is now Al- 
bania, Macedonia, and parts of Bulgaria, Greece, and Yugosla- 
via. After the Balkan Wars, the Ottoman Empire lost all its Euro- 
pean possessions except eastern Thrace. 
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boundary of the Balkan Peninsula. The Black Sea and the 
Bosporus border it on the east. The southern boundary 
is formed by the Sea of Marmara, the Dardanelles Chan- 
nel, and the Aegean Sea. The Adriatic and lonian seas lie 
on the west. Romania is not geographically a part of the 
peninsula. But it is often considered a Balkan country 
because of historical and political ties with the region. 

Mountains cover much of the peninsula. The Dinaric 
Alps extend through Croatia along the Adriatic Sea to 
Greece, where they are called the Pindus Mountains. 
The Balkan Mountains stretch from the eastern border 
of Yugoslavia across Bulgaria. The Rhodope Mountains 
rise in southern Bulgaria. Mining and forestry are im- 
portant industries in the mountains. The Danube River is 
the area's chief commercial waterway. Other important 
rivers are the Morava, Vardar, and Maritsa. People use 
the water from these rivers for irrigation. 

People. About 45 million people live on the Balkan 
Peninsula. Principal nationalities include Slovenes, 
Croats, Serbians, Bulgars, Greeks, and Turks. About half 
of the peninsula's people live in rural areas and about 
half live in urban areas. The major cities are Athens, 
Greece; Istanbul, Turkey; Belgrade, Yugoslavia; Sofia, 
Bulgaria; and Thessaloniki (Salonika), Greece. 
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The Balkan Peninsula is a mountainous area in Europe. An an- 
cient defence wall crosses a mountain in Bulgaria, above. 


Early history. The Roman Empire held the peninsula 
for over 500 years, beginning about 148 B.C. The Slavs 
came into the area in the A.D. 5005. By the late 1300's, 
the Ottoman (Turkish) Empire held most of the penin- 
sula. In the 18005, the Balkan peoples, spurred by feel- 
ings of nationalism, began to seek independence from 
the Turks. The Great European Powers had been med- 
dling in Turkish affairs. They encouraged Balkan nation- 
alism for their own purposes. First Greece and then 
Montenegro, Serbia, Romania, and Bulgaria gained 
their independence in the period from 1829 to 1908. The 
Congress of Berlin in 1878 recognized the independ- 
ence of Montenegro, Romania, and Serbia. But all the 
people of one nationality did not live in the same coun- 
try. Turkey continued to hold Macedonia and Albania 
until the Balkan wars. 

The First Balkan War. On March 13, 1912, Bulgaria 
and Serbia formed a secret treaty, dividing the territory 
they planned to win in an eventual war with Turkey. By 
this agreement, Serbia was to receive the greater part of 
Albania. Montenegro began the war against the Turks 
on Oct. 8, 1912. On October 13, the other Balkan states 
demanded reforms in European Turkey and mobilized 
their armies. Turkey declared war on Bulgaria and Ser- 
bia on October 17. Greece declared war on Turkey on 
October 18, Turkey suffered heavy losses to the com- 
bined armies, and staged a last defence near Constanti- 
nople (now Istanbul). The Serbians won Skopje on Octo- 
ber 26, and the Greeks took Salonika on November 8. 
Albania declared its independence on November 28. 

An armistice (agreement to cease hostilities) was de- 
clared on Dec. 3, 1912, after the Turks asked for a truce. 
At the London peace conference that followed, the Bal- 
kan countries demanded that Turkey give up most of its 
European territory and pay a war indemnity. Turkey re- 
fused and the war continued from February 3 to May 3, 
1913. During this time, Greece captured loánnina (Jan- 
nina), the Bulgarians took Adrianople (now Edirne, Tur- 
key), and the Montenegrins conquered Scutari (now 
Shkodér, Albania). A second conference met in London 
on May 20, 1913. Under the peace treaty, signed on May 
30, Turkey lost nearly all its territory in Europe, includ- 


ing Albania. Serbia gained large areas in Macedonia. 
Bulgaria gained Adrianople and lands stretching to the 
Aegean Sea. Greece gained Crete and other islands, Sa- 
lonika, and part of Macedonia. 

The Second Balkan War. Discord among the Balkan 
states was evident even during the early days of the First 
Balkan War. Bulgarians and Serbians insisted on send- 
ing troops to Salonika after the Greeks had occupied it 
early in the war. The Montenegrins were dissatisfied be- 
cause the Great Powers at the London conference 
wanted to give Scutari to Albania. Montenegro had cap- 
tured Scutari during the war. According to the secret 
pact between Bulgaria and Serbia before the war began, 
Serbia was to receive Albania. When Albania became in- 
dependent, Serbia was deprived of this territory. Bul- 
garia received the territory agreed upon by the secret 
treaty, Adrianople and other areas. 

Serbia and Bulgaria realized that the treaty of partition 
was outdated. Serbia wanted to ask the Russian czar to 
help divide a part of Macedonia claimed by both Serbia 
and Bulgaria. But Bulgaria did not have confidence in 
the czar and regarded arbitration as an unnecessary 
delay. The Bulgarians hoped that Austria-Hungary, 
which was afraid of Serbia's rising power, would help 
them. To counter the Bulgarian menace, the Greeks and 
Serbians signed a treaty of alliance on June 1, 1913. 

The Second Balkan War began with a Bulgarian attack 
on the Greeks and Serbians on the night of June 29-30, 
1913, It was a shorter, but much bloodier, war than the 
first. In July, Romania and Turkey joined the Greeks, 
Montenegrins, and Serbians. On July 21, Bulgaria asked 
for a truce. The Treaty of Bucharest was signed on Aug. 
10, 1913. Bulgaria lost much of the territory taken from 
Turkey in the previous war. It kept only western Thrace 
and a small corner of Macedonia. Turkey seized Adria- 
nople, with all of eastern Thrace. 

The peace settlement left Europe with new problems 
and a general uneasiness regarding the Balkans. Serbia's 
increased prestige encouraged the Slavs of Austria- 
Hungary to renew their efforts for independence. 

World War I (1914-1918) started in the Balkan Penin- 
sula. Bulgaria and Turkey were the only Balkan countries 
on the side of Germany and Austria-Hungary in World 
War I. France became a leading ally of the Balkans dur- 
ing World War I. After World War I, Serbia, Montene- 
gro, and territories to the north of them were combined 
in the kingdom that would later be called Yugoslavia. 

World War II (1939-1945). Bulgaria, Hungary, and Ro- 
mania joined Germany and Italy. Bulgaria occupied the 
Yugoslavian (Serbian) part of Macedonia and a part of 
northern Greece. Germany and Italy occupied the rest of 
Greece and Yugoslavia. Albania was occupied by Italy 
and later by Germany. Turkey remained neutral during 
most of the war. Until October 1944, Germany and Italy 
controlled most of the peninsula. 

After World War II, all the Balkan countries except 
Greece and Turkey fell under Communist domination. 
Greece and Turkey became members of the North At- 
lantic Treaty Organization (NATO). 

Recent developments. In the late 1980's and early 
1990s, Communist political domination of the Balkan na- 
tions ended. Between 1991 and 1992, four republics of 
Communist Yugoslavia—Bosnia-Herzegovina, Croatia, 
Macedonia, and Slovenia—declared their independ- 


ence. The breakup of Yugoslavia led to fighting between 

ethnic groups in the region. For details, see Bosnia- 

Herzegovina (History); Croatia (History); Serbia (History). 
Related articles in World Book include: 


Albania Macedonia 
Berlin, Congress of Montenegro 
Bosnia-Herzegovina Romania 
Bulgaria Serbia 
Croatia Turkey 
Greece Yugoslavia 


Balkhash, Lake. See Lake Balkhash. 

Ball. See the separate articles on ball games listed in 
the Related articles of the Sports article. 

Ball, John ( ? -1381), an English priest, was a leader 
of the agitation for better conditions that led to the Peas- 
ants' Revolt of 1381 (see United Kingdom, History of the 
(The decline of feudalism)). Ball became unpopular with 
the Church and was imprisoned several times because 
he preached social equality. In 1381, he was imprisoned 
for preaching after being excommunicated. He was re- 
leased by Wat Tyler's men. Before the men took their 
demands to Richard II in London, Ball preached them a 
sermon on social equality: 


When Adam delved and Eve span, 
Who was then a gentleman? 


When the rebellion collapsed, Ball escaped, but was 
later captured and executed. 

Ball bearing. See Bearing. 

Ballad is a song that tells a dramatic story in verse. Bal- 
lads are one of the oldest forms of poetry and one of the 
oldest kinds of music. The term ba//ad may refer to any 
story that is told in song. But most ballads are either folk 
songs or imitations of such songs. In the Middle Ages, 
singing poets called minstrels wandered throughout Eu- 
rope, performing ballads (see Minstrel). 

Ballads, like folk tales, began thousands of years ago. 
The first ballads were performed with folk dances. 
Often, one person sang the story and the dancers joined 
in on the refrain. The subjects of ancient ballads may 
have been the same gods and godlike heroes featured 
in myths and epics. Through the centuries, the ballad 
singers replaced the gods with new heroes. These in- 
cluded such figures as the English outlaw Robin Hood 
and the American engine driver Casey Jones. 

The ballad style. Ballads have been created in many 
verse forms, but the most typical form in English has 
been the four-line stanza. An example is the first stanza 
of the ballad "The Wife of Usher's Well’: 


There lived a wife at Usher's Well 
And a wealthy wife was she; 

She had three stout and stalwart sons, 
And sent them o'er the sea. 


In this stanza, the first and third lines have four beats, 
and the second and fourth lines have three beats. This 
pattern of a four-beat line followed by a three-beat line 
is called common measure (see Poetry [Rhythm and 
metrel). 

The opening stanza of most ballads introduces the 
characters and a situation in a few vivid phrases. The sit- 
uation involves a problem or some danger that creates 
suspense and stirs interest. 

Many poets have written in the ballad style. The 
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English poet Samuel Taylor Coleridge imitated the style 
in the opening stanza of his "The Rime of the Ancient 
Mariner" (1798): 


It is an ancient Mariner, 
And he stoppeth one of three. 

"By thy long grey beard and glittering eye, 
Now wherefore stoppst thou me?" 


Coleridge's language is not so clear and direct as that of 
traditional ballads. But he followed the ballad style in 
presenting a dramatic character and a threatening or un- 
certain situation. 

Ballads and literature. During the 17005, authors 
and scholars began to take an interest in ballads they 
had heard sung. Thomas Percy, an English scholar, col- 
lected many ballads in his Re/iques of Ancient English 
Poetry (1765). This collection was the first serious at- 
tempt to preserve the ballads of English and Scottish 
folk singers. It included the first published versions of 
the famous ballads Sir Patrick Spens and Edward, Ed- 
ward. As a result of Percy's collection, writers began to 
appreciate the literary quality of ballads. Many impor- 
tant poets of the English romantic movement adopted 
the ballad form in their works. 

In the 1900's, such poets as W. H. Auden, Stephen 
Vincent Benét, and John Crowe Ransom have written in 
the ballad form. Some popular American singers, in- 
cluding Johnny Cash and Bob Dylan, have composed 
their own ballads. But few ballads created by one indi- 
vidual have the powerful simplicity of those performed 
and refined by generations of singers. 

See also Literature for children (Folk literature). 
Ballade is an elaborate and carefully patterned verse 
form. A typical ballade has three eight-line stanzas, each 
with the same rhyme scheme. The three stanzas are fol- 
lowed by a four-line postscript called the envoi, or 
envoy. Each stanza and the envoi end in an identical 
one-line refrain. A ballade's effect comes from the repe- 
tition of rhymed words, and the repetition of a single 
theme in the refrain. 

The ballade originated in France in the 1300s. The 
greatest writer of ballades was the medieval French 
poet Francois Villon. In 1869, the English poet Dante Ga- 
briel Rossetti translated Villon's haunting "Ballade of 
Dead Ladies." In Rossetti's version, the poem's stanzas 
and envoi end with the famous refrain, "But where are 
the snows of yester-year?" 

The ballade should not be confused with a ballad, 
which is a type of simple poem that usually tells a story. 
A ballade is also a music form. The Polish composer 
Frédéric Chopin first used the term in the 18005 to de- 
scribe instrumental pieces that combined a lyrical qual- 
ity with dramatic subject matter. 

Balladur, Edouard (1929- — ), became prime minis- 
ter of France in 1993. A member of the conservative 
Rally for the Republic party (RPR), Balladur had previ- 
ously served as chief of staff from 1972 to 1974 in 
Georges Pompidou's government. In 1980, he was ad- 
viser to Prime Minister Jacques Chirac. He served as fi- 
nance minister from 1986 to 1988. 

Edouard Balladur was born in Turkey, but was 
brought up in Marseille, France. 

Ballantyne, R. M. (1825-1894), was a Scottish writer 
who wrote adventure stories for boys. They became 
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Sovereign Hill, in Ballarat, Australia, shows tourists what the city looked like at the height of the 
gold rush. Visitors can pan for gold and see huts and tents like those in which the miners lived. 


popular for their exciting plots, healthy, open-air back- 
grounds, and strong moral tone. Among the best known 
of his many books are The Coral Island, The Gorilla 
Hunters, Martin Rattler, and The Young Fur Traders. Bal- 
lantyne was born in Edinburgh and named Robert Mi- 
chael Ballantyne. He went to Canada when he was 16 
and worked for the Hudson's Bay Company until 1847, 
when he returned to the United Kingdom. 

Ballarat (pop. 78,347) is the largest inland city in Victo- 
ria, Australia. The urban area includes the suburbs of Al- 
fredton, Wendouree, Ballarat North, Black Hill, Mount 
Clear, Mount Pleasant, Sebastopol, and Delacombe. Bal- 
larat was a centre of the gold rushes of the 1800s. 

The official spelling of the city’s name is Ballaarat, 
from two Aboriginal words meaning resting place. Bal- 
larat lies 112 kilometres west of Melbourne, and is an 
important road and railway junction for the state of Vic- 
toria. Rainfall averages about 710 millimetres. Average 
temperatures are 15 °C in January and 5 °C in July. 

Agricultural products of Ballarat include fine merino 
wool, pine timber, vegetables, wheat, and wine. Mines 
produce kaolin, and clay for the area's major brickmak- 
ing industry. Manufacturing includes agricultural and 
mining machinery, brake linings, brass and iron found- 
ing, chemicals, ferroconcrete tanks, food processing, 
and woollen and cotton textiles. In the late 1980's, gold 
mining began to grow in importance again. 

Ballarat has much late Victorian architecture, charac- 
teristic of a booming goldfield city. Many buildings 
carry a National Trust classification. Dating from the 
same period are the Botanical Gardens, and the first 


provincial art gallery in Australia, established in 1884. 
The Sovereign Hill Goidmining Township, opened in 
1970, is an authentic reconstruction of a goldmining 
town of the 18005. It attracts thousands of tourists annu- 
ally. 

Graziers seeking pastures for their flocks settled the 
Ballarat area in the late 1830's. The first gold discovery 
was in 1851, near Clunes, by a young Irish prospector 
named James Esmond. The first find at Ballarat was 
made by Thomas Regan in August 1851. By September, 
gold licences were being issued, and by 1853 more than 
20,000 miners of all nationalities worked the diggings. 
On June 10, 1858, the great Welcome Nugget, weighing 
68,956 grams, was found at Bakery Hill. It sold for 10,500 
British pounds. 

Ballarat was the scene of the Eureka Stockade, Aus- 
tralia's only civil insurrection. The repressive licence 
fees and lack of parliamentary representation fuelled 
miners resentment. On Dec. 3, 1854, miners clashed 
with police and detachments of the 12th and 40th regi- 
ments. About 30 miners and 6 soldiers died as a result, 
and many more were wounded. As a consequence of 
the rebellion, reforms demanded by the miners were 
legislated. The rebel leader, Peter Lalor, was elected to 
Parliament by Ballarat in 1855. He later became Speaker 
of the House of Assembly. 

In 1870, wild speculation caused a recession and col- 
lapse of the mining industry and the population de- 
creased by more than 40 per cent. The last mine closed 
in 1918 and industries dependent on mining were 
adapted to other kinds of manufacturing. 
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Swan Lake ranks among the most popular ballets of all time. Dame Margot Fonteyn and Rudolf 
Nureyev, above, show the beauty of the classical ballet technique while performing this work. 


Ballet 


Ballet is a form of dancing performed for theatre audi- 
ences. Like other dance forms, ballet may tell a story, ex- 
press a mood, or simply reflect the music. But a ballet 
dancer's technique (way of performing) and special skills 
differ greatly from those of other dancers. Ballet dancers 
perform many movements that are unnatural for the 
body. But when these movements are well executed, 
they look natural. 

Ballet dancers seem to ignore the law of gravity as 
they float through the air in long, slow leaps. They keep 
perfect balance while they spin like tops without be- 
coming dizzy. During certain steps, their feet move so 
rapidly that the eye can hardly follow the movements. 
The women often dance on the tips of their toes, and 
the men lift them high overhead as if they were as light 
as feathers. 

The dancers take joy in controlling their bodies, and 
ballet audiences share their feelings. The spectators can 
feel as though they are gliding and spinning with the 
dancers. Simply by using their bodies, ballet dancers 
are able to express many emotions, such as anger, fear, 
jealousy, joy, and sadness. The lines of the dancers bod- 
ies form beautiful, harmonious designs. Ballet technique 


is called classical because it stresses this purity and har- 
mony of design. 

In addition to the dance form called ballet, an individ- 
ual dance work or performance using classical ballet 
technique is called a ballet. Any dance work involving a 
group of dancers may also be called a ballet even 
though it may not use classical ballet technique. For ex- 
ample, works of modern dance, musical comedy, and 
dance on television programmes may or may not in- 
clude this technique, but many of them are called bal- 
lets. Classical ballet technique originally developed in 
France during the 1600s. Today, French words are used 
in all parts of the world for the various steps and posi- 
tions of classical ballet. 

Ballets are staged and performed by ballet compa- 
nies. The artistic director of a company is in charge of 
staging a ballet. In some companies, he or she is also 
the choreographer, who arranges a ballets dance move- 
ments and teaches them to the dancers. After a com- 
pany decides to perform a ballet, the artistic director 
tries to produce a harmonious work of art by blending 
all the parts of the ballet. These parts include the danc- 
ing, music, scenery, and costumes—all based on the bal- 
lets story or mood. A ballet can be performed without 
music, scenery, or costumes. But most ballets use all 
three parts. 
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The Clowns features sharp departures from the technique of classical ballet. The dancers sometimes 
rush about the stage amid shiny balloons and perform somersaults and other acrobatic stunts. 


The choreographer, composer, and scenery and cos- 
tume designer work together as a team. But the dancing 
is the most important part of a ballet. The designer must 
plan scenery and costumes that allow the dancers space 
and freedom of movement. 

Different ballet styles have developed in various 
countries. For example, the style that developed in the 


Terms used in ballet 


United States tends to be energetic and fast. Ballet in 
Russia is often forceful and showy, and French ballet is 
generally pretty and decorative. Ballet dancers travel 
throughout the world and adopt different features of 
foreign styles. As a result of these international influ- 
ences, all ballet is continually being broadened and en- 
riched. 


Arabesque is a pose in which one leg is extended behind the 
dancer with the knee straight and the foot pointed. The foot 
may touch the floor or be raised. 


Attitude is a pose in which one leg is raised and bent either be- 


hind or in front of the dancer. 

Ballerina is a leading female dancer. 

Barre is a wooden rod attached to a studio wall and used for 
support during ballet exercises. 

Choreography is the arranged movements of a ballet. 

Corps de ballet is a group of dancers who perform as an en- 
semble. 

Danseur is a male dancer. 

Divertissement is a series of dances designed to show techni- 
cal skill. It is often inserted into a story ballet, but is not re- 
lated to the plot. 


Entrechat is a jump straight up, during which the dancer rap- 
idly crosses the legs in front of and behind each other. 
Five positions of the feet are the established positions with 

which all ballet movements start and end. 
Jeté is a jump in any direction from both feet to one foot. One 
foot is "thrown" to gain power. 3, 
Labanotation is a system developed in the 1920s for making 
written records of choreography. 

Pas de deux is a dance for two persons. 

Pirouette is a full turn on one foot. 

Sur les pointes means on the toes. 

Tour en l'air is a complete turn in the air after the dancer 
springs straight up. 

Turnout is a basic position in which the legs are turned out- 
ward from the hip sockets. 


Dancers and their training 


A spectacular leap by a graceful dancer thrills a ballet audi- 
ence. The leap looks effortless, but—like all ballet skills—it can 
be achieved only through long, hard training. 


A ballet dancer can perform the difficult steps of bal- 
let only after many years of hard training. The best age 
for a person to begin ballet lessons is when he or she is 
between 8 and 10 years old. A serious student—one who 
plans a professional dancing career—may be taking 
three to six lessons a week by the age of 12. Most danc- 
ers become professionals before they are 20, and retire 
by 45. It is difficult for a dancer to practise at home, and 
most dancers go to a studio and enrol in a class. Practice 
requires the space of a studio, and a piano accompani- 
ment is helpful. 

Even professional ballet dancers practise daily to re- 
main skilled and to stay in top physical condition. Dur- 
ing a performance, they should show no sign of strain 
or effort, and should appear to be completely absorbed 
in their dramatic role or in the music. The audience 
should be aware only of the beauty and expressiveness 
of the performance, not its technical difficulties. 

To dancers, technical ability is a means to an end, not 
the goal itself. For example, they develop the skill to stay 
in balance while standing on one leg and extending the 
other backward. But a dancer who takes this position is 
not saying to the audience: "See what I can do." Instead, 
he or she may be saying: “I am striving to reach some- 
thing so beautiful that it does not seem to belong to this 
world.” 

The ideal ballet dancer. Desirable physical charac- 
teristics for a ballet dancer include long arms and legs, a 
long neck, and a comparatively short torso. The ideal 
body for ballet is flexible, slim, and strong. Dancers can- 
not change their body proportions, but they can de- 
velop most other desirable physical features by proper 
training. Every great dancer began with a less than per- 
fect body for ballet. 

Ideal dancers also have certain mental characteristics. 
They have a feeling for rhythm and an understanding of 
music. They are aware of the relationships between ob- 
jects in space so that they can move exactly in any direc- 
tion on the stage. Like good actors, they can express a 
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mood and make a character believable. Above all, they 
love ballet and dedicate themselves to it completely. 
Otherwise, they could not train their bodies to move 
beautifully and expressively in unnatural ways. 

Some ballet schools do not accept beginners whose 
physical and mental characteristics differ too much from 
those of the ideal dancer. Most of these schools are op- 
erated by ballet companies, which train students for 
work in their organizations. The schools give children a 
complete physical examination to make sure nothing is 
seriously wrong with their bodies. Most of them also 
test the beginners’ feeling for rhythm and space rela- 
tionships. Expressive abilities are harder to discover. 

Selecting a teacher. Parents should be careful when 
choosing a ballet teacher for their children. A poor 
teacher not only is unable to teach ballet well, but also 
may cause the students physical harm. To please par- 
ents, he or she may force beginners to learn the difficult 
movements and positions of ballet too soon. For exam- 
ple, a girl should not be taught to dance sur /es pointes 
(on the toes) until her feet are strong enough. She must 
first have a few years of training to develop her foot and 
leg muscles. Short cuts in training can cause serious and 
even permanent physical damage. Good teachers go 
slowly. They want to produce good dancers, not to as- 
sure parents that their children are unusually gifted. 


Training begins at the barre, a rod attached to a wall. The 
barre helps dancers keep their balance while performing leg ex- 
ercises. Every ballet class begins with barre exercises. 
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Centre work involves ballet exercises performed without sup- 
port. These movements include dramatic leaps, above, which re- 
quire strength and balance that come from years of training. 


During the early 1900, most ballet instruction out- 
side France and Russia was poor. Russian companies 
such as Sergei Diaghilev's Ballets Russes toured western 
Europe and the United States and raised public interest 
in ballet. After the 1917 Russian Revolution, some of 
Russia's finest dancers came to stay in the West and 
opened excellent ballet schools. Dancers from many 
Western countries studied under these great Russian 
teachers. Many of these students later set up ballet com- 
panies in their own lands and established schools to 
train new generations of dancers. 

Today most countries have at least one ballet com- 
pany and school. Famous schools include the Russian 
schools of the Kirov Ballet Company in St. Petersburg 
and the Bolshoi Ballet Company in Moscow; the School 
of American Ballet in New York City; the Royal Ballet 
School in London; and the Rambert School of Ballet, 
also in London. 

Ballet classes are held for both professional dancers 
and beginners. Professional dancers must perform vari- 
ous technical exercises throughout their career to keep 
in practice. They usually take a daily class in a dance stu- 
dio and a warm-up class before each performance. 
Some professional dancers like to practise alone, but 
most prefer to work with other dancers under the 
watchful eye of an instructor. 


Classes begin with exercises at the barre, a wooden 
rod attached to a wall at about waist level. Dancers rest 
one hand on the barre for support. This support permits 
them to work without having to concentrate on keeping 
their balance. The exercises at the barre strengthen and 
stretch the muscles, and warm them up for more ener- 
getic work. Beginners develop their leg and foot mus- 
cles at the barre. They also learn and practise difficult 
ballet positions there. Barre exercises may take from 20 
to 60 minutes of a 90-minute class. 

Exercises at the barre include such movements as 
stretching the leg and bending the knees. All the exer- 
cises are done many times to develop good dancing 
habits and endurance. After the students have learned 
the basic exercises, the teacher may speed them up. The 
teacher may also combine several exercises into a diffi- 
cult series of movements that the students must learn 
quickly and perform exactly. 

After the barre work, the dancers do centre work— 
exercises done without support. First comes practice in 
adagio (slow movements that develop balance and con- 
trol). Then the teacher calls for a//egro (fast steps that in- 
crease speed and exactness). The class ends with big, 
energetic jumps for the boys or men, and pointe (toe) 
work for the girls or women. 


Daily practice and exercise keep professional dancers in top 
condition and at the height of their skills. These dancers are 
warming up at the barre before they begin their centre work. 


The five positions of the feet 


Every ballet movement and pose begins and énds with 
the feet in one of the five positions shown below. 


2nd position 


Classical ballet technique is based on a position of 
the legs called the turnout. For the turnout, dancers ro- 
tate the legs in the hip socket as far to the side as possi- 
ble. The feet are in a straight line, with the heels to- 
gether and the toes pointed away from the body. A 
perfect turnout is difficult because it is an unnatural po- 
sition in which the thighbones are rotated sideways. But 
ballet dancers must work hard to achieve their maxi- 
mum turnout, which varies from dancer to dancer. The 
legs can be moved more freely from the turned-out po- 
sition than from a natural one. When lifted and bent, the 
turned-out leg helps the dancer to spin. The turned-out 
feet give a firm base for starting a jump. The turnout 
ad gives a pleasing line to the design formed by the 

jody. 

The turnout is the basis of the five established posi- 
tions of the dancer's feet. Every ballet movement and 
pose begins and ends with one of these positions. Start- 
ing from any one of them, the dancer can move freely in 
any direction. 


Arabesques and attitudes 


Arabesques and attitudes are ballet poses. The 
raised leg is straight in arabesques and bent in atti- 
tudes. Some examples are shown below. 


1st arabesque 


Ballet 51 


4th position 


5th position 


Ballet dancers can vary their movements and poses in 
an almost endless number of ways. For example, they 
may start from the fourth position of the feet to form an 
arabesque. This is done by extending the back leg 
straight behind and pointing the foot. If the raised knee 
is bent, an attitude is formed. In either pose, the sup- 
porting leg may be bent or straight. Dancers may keep 
their feet flat on the floor or stand on the balls of their 
feet. Women dancers are specially trained to stand on 
the tips of their toes. During this kind of dancing, 
women wear special pointe shoes. Dancers can hold 
their arms in any of many positions, or change their po- 
sition during the pose. They may hold the pose during a 
jump or a turn. They may also move into a pose quickly 
or slowly, and hold it for a note of music or for several 
phrases (units) of music. 

A dancer expresses different moods through varia- 
tions in movement and pose. A quick, sharp arabesque 
may indicate anger, and an arabesque held in a light 
jump may show joy. 


Arabesque allongée Attitude Attitude 
(Arabesque | devant derriére 
leaning forward) | (Attitude with (Attitude 

leg in front) with leg 


behind) 


52 Ballet 


A ballet's choreography (arrangement of dance move- 
ments) may be based on such sources as a story, a musi- 
cal composition, or a painting. If a choreographer's idea 
comes from a story, the dancers take the roles of the 
story's characters. If a choreographer's idea comes from 
music or a painting, the dancers create a mood or 
image like that of the original work. 

Developing a ballet. Few choreographers know 
what they are going to do when they start to rehearse a 
new ballet. Choreographers usually have only basic 
plans about what they want to create and the style of 
movement they want to use. They develop these plans 
with dancers at a rehearsal. It is almost impossible for 
choreographers to picture what the ballet will look like. 
Unlike most other artists, they cannot create alone. 

Choreographers seldom use words to develop and 
teach a new ballet. Most of them can dance, and they 
show the dancers the movements they want. The danc- 
ers imitate the movements until they learn their roles. 
Some choreographers demonstrate steps exactly. Oth- 
ers give a general demonstration, watch the dancers try 
it, and then get more ideas from them. Sometimes the 
choreographer may simply say something like "Please 
waltz around a bit,” and then adapt something a dancer 
happens to do. Although all choreographers have their 
own methods, most of these specialists are influenced 
by the dancers with whom they work. 

If new music, costumes, and scenery are planned for 
a ballet, choreographers discuss their ideas with the 
composer and designer. Choreographers usually select 
these partners themselves, but sometimes the compa- 
ny's artistic director may make the decision. 

Recording choreography. For hundreds of years, 
choreographers tried to work out a usable, accurate sys- 
tem for recording ballets. In the 19205, such a system of 
dance notation was finally developed. It became known 
as Labanotation, after its inventor, Rudolf von Laban, a 
choreographer and teacher. The system can be used to 
record the choreographies of today's ballets. See the ex- 
ample of Labanotation in this section. 

A few great ballets of the past, including Giselle (1841) 
and Swan Lake (1877), have been preserved. They were 
performed continually because they were so successful, 
and were passed down from one dancer to another. But 
we cannot know how much of the original ballets still 
exist. Dancers often change the steps somewhat. Danc- 
ers may find a certain movement too difficult, they may 
not like a step, or they may do another step better. Some 
choreographers object to changes in their work. Others 
do not mind. In fact, choreographers may change their 
ballet to suit a new dancer in the cast. In dance notation, 
all versions can be recorded. 

Films may seem to be the simplest way to record the 
choreography of a ballet. But films provide a better rec- 
ord of a ballets performance than of its choreography. 
Films move too quickly to record choreography, and 
they cannot show each detail of the movements per- 
formed by each dancer. In the future, films will be a 
valuable record of today's great performers. But they 
might not show what the choreographer wanted be- 
cause the greatest dancers sometimes make the most in- 
dividual variations in choreography. 


Choreography 


The choreographer composes the ballet's dances and teaches 
them to performers. Above, British choreographer Sir Kenneth 
MacMillan directs dancers Olga Ferri and Mikhail Baryshnikov. 


Labanotation is a system of recording all the movements in a 
ballet. The centre vertical line in the diagram below represents 
the centre of a dancer's body. The symbols to the left of the line 
stand for movements of the left side of the body, and the sym- 
bols to the right stand for those of the right side. The distance 
from the centre line indicates the part of the body to be moved, 
and the shape of each symbol indicates the direction of move- 
ment. The symbol's length specifies the speed of movement. 


Labanotation record of the first measure of the "Sugar 
Plum Fairy" variation, from The Nutcracker. The photographs 
show the dancer's chief movements to this music. 


\ y 


Music, scenery and costumes 


Music may be written especially for a ballet. But origi- 
nal music is expensive, and only a few large ballet com- 
panies can occasionally afford it. A choreographer usu- 
ally selects music that has already been written, such as 
a symphony or a concerto. The music may even have 
given the choreographer the idea for the ballet. 

Most ballets are composed to music that is no longer 
protected by copyright. Therefore, no payment is re- 
quired to use it. 

Existing music. When choreographers select music 
that has already been written, they think first about what 
appeals to them. There is no rule for selecting the 
music. Most people would agree that the lovely, me- 
lodic music of Franz Schubert is danceable. They might 
also agree that the harsh, jagged sounds and rhythms of 
Arnold Schoenberg's music are not danceable. But cho- 
reographer Antony Tudor composed one of his greatest 
ballets, Pillar of Fire (1942), to the music of a work by 
Schoenberg. 

After selecting the music, choreographers listen to it 
until they feel they understand its mood and structure. 
Then they begin work on the choreography of the ballet 
with the dancers and a pianist or a recording of the 
music. 

Many people believe that the most musical choreog- 
raphers are those who make the ballet movements fol- 
low the music's rhythms exactly. But any beginner can 
do that—and such a ballet would be dull. Skilled chore- 
ographers want their ballets to express more than the 
music expresses. Instead of following the beats of the 
rhythm, they arrange dance steps that go with the 
longer phrases of music. To create special effects or 
dramatic effects, choreographers may make the steps 
go against the music. 

Original music. In writing music for a ballet, com- 
posers work in different ways, depending on the chore- 
ographer. Some composers work from a detailed out- 
line in which the choreographer describes the kind of 
music wanted for each section of the ballet. The outline 
may also give the number of bars of music for each sec- 
tion. Peter Ilich Tchaikovsky composed the music for 
The Nutcracker (1892) in this way. The choreographer 
Marius Petipa wrote to Tchaikovsky: "The Christmas tree 
grows and becomes huge—48 bars of fantastic music. 
... The nutcracker is transformed into a prince—one or 
two chords.” 

Some choreographers prefer to describe only the 
mood of the ballet, leaving the composer free to create. 
The choreographer may call later for such changes as 
increasing the tempo of a slow section or shortening a 
long section. Most choreographers must hear the music 
before they can begin to work. 

Some composers will not write for ballet. They fear 
that the choreographer may ask for changes that would 
ruin their music. But some of the greatest music of mod- 
ern times has been written especially for ballet. Out- 
standing examples of such music include Igor Stravin- 
sky's The Firebird (1910), Petrouchka (1911), The Rite of 
Spring (1913), Orpheus (1948), and Agon (1957). Other 
composers who have written great ballet music include 
Aaron Copland, Léo Delibes, Sergei Prokofiev, and Mau- 
rice Ravel. 
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A ballet's scenery and costumes must be in harmony 
with each other, and both must blend with the choreog- 
raphy and the music. Above all, neither the set (scenery) 
nor the costumes should interfere with the movements 
of the dancers. 

Most choreographers meet the set and costume de- 
signer after selecting the music for a ballet. If possible, 
one person should design both the set and the cos- 
tumes. This seems to be the case in most European pro- 
ductions. Some of the world’s greatest painters have 
also designed ballet scenery and costumes. They in- 
clude Marc Chagall, Henri Matisse, Pablo Picasso, 
Georges Rouault, and David Hockney. 

Scenery. During the late 1800s and early 1900's, a 
curtain called a backdrop hung at the rear of most ballet 
stages. A scene—for example, a castle, a forest, a lake, or 
a village—was painted on the curtain. Designers also 
built realistic reproductions of actual scenes on the 
stage. But such scenery took up too much room and lim- 
ited the dancers’ freedom of movement. 

Today, backdrops and realistic scenery are used 
chiefly for traditional ballets. Set designers for most new 
ballets prefer to suggest a ballet's mood or scene with 
simple objects. They might use a piece of sculpture or 
folds of colourful cloth. In this way, they create a ballet's 
atmosphere without crowding the stage. 

More and more set designers are using modern light- 
ing techniques to establish the mood or scene of a bal- 
let. To create different effects, they may vary the colour 
or brightness of the stage lighting, either gradually or in 
sudden bursts. Another lighting technique is to Show 
slides or films on the back of the stage, or even on the 
dancers themselves. Robert Joffrey’s ballet Astarte (1967) 
is an outstanding example of this technique. In Astarte, 
the audience sees the dancers in filmed close-ups, as 
well as dancing on the stage. 

Costumes. In the early days of ballet, dancers wore 
heavy, fancy costumes. Ballet skirts came down to the 
floor. Dancers were less skilled than they are now, and 
so they were not bothered by bulky costumes. As danc- 
ers became more skilled, they wanted costumes that 
would not hide their steps or interfere with their move- 
ments. 

During the early 1700s, fashions in ballet costumes 
began to change. The great dancer Marie Camargo 
shortened her ballet skirt to above her ankles, and re- 
moved the heels from her dancing slippers. Ballet tech- 
nique grew increasingly spectacular, and the skirts be- 
came shorter and shorter. Marie Taglioni, a dancer of 
the 1800's, had a major influence on ballet fashions. For 
a discussion of this influence, see the Romantic Ballet 
section of this article. Today, the standard ballet skirt, 
the futu, ends well above the knees. 

The best ballet costumes are light and simple. They 
show all the lines of the body and never interfere with 
the dancer's movements. Even in historical ballets, free- 
dom of movement is more important than costumes that 
look exactly like the clothing of the time. 

Ballet performers who dance on their toes wear spe- 
cial shoes. The tips of these shoes are made with layers 
of cloth and glue. The layers strengthen the tips, giving 
the dancer support. 
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Scenery and costumes add beauty and colour to a ballet. Both are designed to blend 


with the mood of the work. Scene designer Rouben Ter-Arutunian painted giant pictures 
of sweets, ice cream, and other favourite children's foods to capture the fanciful mood of 
the “Kingdom of Sweets” scene, above, from The Nutcracker. The scene is from a New York 
City Ballet production. Melissa Hayden, be/ow, wore a fluffy tutu (short ballet skirt) for her 
role as the Sugar Plum Fairy in the same production. The boy who played the Little Prince 
and the girl who played the Little Princess wore old-fashioned costumes. Madame Barbara 
Karinska designed and made the costumes. Her preliminary designs are on the right. 


Princess 


The 
Little 
Prince 


History 


Engraving (1582) by an unknown artist; Bibliothèque Nationale, Paris 
The first ballet, Ba/let Comique de /a Reine, was performed in 
Paris in 1581. King Henry III of France and members of his court 
watched the ballet in a decorated palace hall, above. 


Jason and Medea starred Gaetano Vestris, centre below. Jean 
Georges Noverre, who created the work in 1763, revolutionized 
ballet. He made dancers portray characters and express Teelings 
rather than simply show their dancing skills. 

Engraving (1781) by John Boydell 
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The beginnings of ballet can be traced to Italy dur- 
ing the 14005 at the time of the Renaissance. During the 
Renaissance, people developed a great interest in art 
and learning. At the same time, trade and commerce ex- 
panded rapidly, and the dukes who ruled Florence and 
other Italian city-states grew in wealth. The dukes did 
much to promote the arts. The Italian city-states became 
rival art centres as well as competing commercial cen- 
tres. 

The Italian dukes competed with one another in giv- 
ing costly, fancy entertainments that included dance 
performances. The dancers were not professionals. 
They were noblemen and noblewomen of a duke's court 
who danced to please their ruler and to stir the admira- 
tion and envy of his rivals. 

Catherine de Médicis, a member of the ruling family 
of Florence, became the queen of France in 1547. Cath- 
erine introduced into the French court the same kind of 
entertainments that she had known in Italy. They were 
staged by Balthazar de Beaujoyeulx, a gifted musician. 
Beaujoyeulx had come from Italy to be Catherine's chief 
musician. 

Ballet historians consider one of Beaujoyeulx's enter- 
tainments, the Ba/let Comique de la Reine, to be the first 
ballet. It was a magnificent spectacle of about 54 hours 
performed in 1581 in honour of a royal wedding. The 
ballet told the ancient Greek myth of Circe, who had the 
magical power to turn men into beasts (see Circe). The 
ballet included specially written instrumental music, 
singing, and spoken verse as well as dancing—all based 
on the story of Circe. Dance technique was extremely 
limited, and so Beaujoyeulx depended on spectacular 
costumes and scenery to impress the audience. To make 
sure that the audience understood the story, he pro- 
vided printed copies of the verses used in the ballet. 
The ballet was a great success, and was much imitated 
in other European courts. 

French leadership. The Ba/let Comique de la Reine 
established Paris as the capital of the ballet world. King 
Louis XIV, who ruled France during the late 1600's and 
early 1700s, strengthened that leadership. Louis greatly 
enjoyed dancing. He took part in all the ballets given at 
his court, which his nobles performed, but stopped 
after he became fat and middle-aged. In 1661, Louis 
founded the Royal Academy of Dancing to train profes- 
sional dancers to perform for him and his court. 

Professional ballet began with the king's dancing 
academy. With serious training, the French profession- 
als developed skills that had been impossible for the 
amateurs. Similar companies developed in other Euro- 
pean countries. One of the greatest was the Russian Im- 
perial Ballet of St. Petersburg, whose school was 
founded in 1738. 

The French professional dancers became so skilled 
that they began to perform publicly in theatres. But in 
1760, the French choreographer Jean Georges Noverre 
criticized the professional dancers in his book Lettres 
sur la danse, et sur les ballets (Letters on Dancing and 
Ballets). Noverre complained that the dancers cared too 
much about showing their technical skills, and too little 
about the true purpose of ballet. This purpose, he said, 
was to represent characters and express their feelings. 
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Noverre urged that ballet dancers stop using masks, 
bulky costumes, and large wigs to illustrate or explain 
plot and character, He claimed that the dancers could 
express these things using only their bodies and faces. 
So long as the dancers did not look strained or uncom- 
fortable doing difficult steps, they could show such 
emotions as anger, joy, fear, and love. Noverre devel- 
oped the ballet d'action, a form of dramatic ballet that 
told the story completely through movement. 

Romantic ballet. Most of Noverre's ballets told sto- 
ries taken from ancient Greek myths or dramas. But dur- 
ing the early 1800's, people no longer cared about old 
gods and heroes. The romantic period began as people 
became interested in stories of escape from the real 
world to dreamlike worlds or foreign lands. 

Ballet technique was expanded, especially for 
women, to express the new ideas. For example, women 
dancers learned to dance on their toes. This achieve- 
ment helped them look like heavenly beings visiting the 
earth but barely touching it. Romantic ballet presented 
women as ideal and, for the first time, gave them greater 
importance than men. Male dancers became chiefly por- 
ters, whose purpose was to lift the ba//erinas (leading fe- 
male dancers) and show how light they were. 

The Italian choreographer Filippo Taglioni created 
the first romantic ballet, La Sylphide (1832), for his 
daughter Marie. She danced the title role of the sy/- 
phide (fairylike being) in a costume that set a new fash- 
ion for women dancers. It included a light, white skirt 
that ended halfway between her knees and ankles. Her 
arms, neck, and shoulders were bare. Marie Taglioni, 
with her dreamlike style, became the greatest star of the 
Paris stage. But soon afterward, her chief rival, the Aus- 
trian ballerina Fanny Elssler, danced in Paris and gained 
many followers. Her style expressed strong, human feel- 
ings. She was outstanding in the title role of La Gypsy 
(1839), and also became famous for her lively Spanish 
character dances. 

Another Italian ballerina, Carlotta Grisi, combined the 
qualities of Marie Taglioni and Fanny Elssler in Gise/le 
(1841), the outstanding ballet of the romantic period. In 
the first act, she portrayed a simple peasant girl who 
dies for love. In the second act, she played the spirit of 
the dead girl in an unearthly style. 

Russian ballet. Paris remained the capital of the bal- 
let world during the early 1800's. But many dancers and 
choreographers who trained and worked there took 
their technique to cities in other countries. Perhaps the 
most important of this group was Marius Petipa, who 
joined the Russian Imperial Ballet of St. Petersburg (now 
the Kirov Ballet). He helped to make St. Petersburg the 
world centre of ballet. Petipa's speciality was creating 
spectacular choreography for women. The leading roles 
in his S/eeping Beauty and Swan Lake, created in the 
18905, are still the parts desired most by ballerinas. 

The St. Petersburg company produced some of the 
greatest ballet dancers of all time. Among the best 
known were Anna Pavlova and Vaslav Nijinsky. Pavlova 
became world famous for her outstanding grace. Nijin- 
sky thrilled audiences with his great expressiveness and 
his magnificent leaps, during which he seemed to float 
through the air. Both Pavlova and Nijinsky also danced 


Detail of a lithograph (about 1831) of Marie Taglioni 
in Flore et Zéphire aher a painting by Chalon and R-Lane 


Marie Taglioni was the most important and influential ballerina 
of the romantic movement. Taglioni became famous for her po- 
etic, spiritual style and her sustained, graceful leaps. 


Vaslav Nijinsky and Anna Pavlova rank among the most fa- 
mous ballet dancers of all time. He played a slave and she 
played Armide, the heroine, in Le Pavillion d'Armide (1907). 
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Nondramatic ballet features dancing without a story. George Balanchine based Vienna Waltzes 
(1977), above, on music by Johann Strauss, Jr., and other famous Viennese composers. 


with another famous Russian company, the Diaghilev 
Ballets Russes. Sergei Diaghilev, one of the world's 
greatest ballet producers, established the Ballets Russes 
in 1909. 

Michel Fokine was the first choreographer of the Bal- 
lets Russes. He had worked earlier with the St. Peters- 
burg company, which did not accept his advanced 
ideas. Fokine urged that technique be a means to ex- 
press character and emotion. He felt that a dancer's en- 
tire body, rather than separate mimed gestures, should 
express the story at all times. He also urged that all the 
arts involved in a ballet be blended into a harmonious 
whole. With Diaghilevs company, Fokine had the oppor- 
tunity to carry out his ideas. He created such brilliant 
works as Prince Igor (1909), The Firebird (1910), and 
Petrouchka (1911). 

Diaghilevs company broke up with his death in 1929. 
His dancers and choreographers then joined companies 
in many parts of the world, and strongly influenced bal- 
let wherever they went. 

Ballet in the United States. The growth of ballet in 
the United States was largely a result of Russian influ- 
ence. George Balanchine, who worked for Diaghilevs 
Ballets Russes as a young man, cofounded the company 
that became the world-famous New York City Ballet. 
Mikhail Mordkin, a principal dancer from Moscow, 
started the company that eventually became American 
Ballet Theatre under the direction of Lucia Chase. 

American-born choreographers and dancers also 
contributed to the development of American ballet. 
Choreographers such as Ruth Page, Agnes de Mille, and 
Jerome Robbins created dances to specifically American 
themes, American dancers who have gained fame in the 
19005 include Maria Tallchief, Suzanne Farrell, Cynthia 
Gregory, Edward Villella, and Arthur Mitchell. 

Ballet in Australia and New Zealand. Ballet be- 
came firmly established in Australia in the early 1900's 
after visits by the ballerinas Adeline Genée of Denmark 
and Anna Pavlova of Russia. Pavlova in particular in- 
Spired Misha Burlakov and Louise Lightfoot to found the 
first Australian Ballet Company at the end of the 19205. 


Many dancers who visited Australia with touring bal- 
let companies stayed on to form companies of their 
own. The most influential of them include Helene Kir- 
sova, Edouard Borovansky, and the Austrian-born 
Gertrud Bodenwieser. The Australian Ballet opened its 
first season in November 1962. Among the most famous 
people associated with the company are Sir Robert 
Helpmann, Anne Woolliams, and Marilyn Jones. 

The first professional ballet company in New Zealand 
was formed in 1953 by the Danish dancer Poul Gnatt. 
The New Zealand Ballet Trust, formed in 1960 and re- 
named the Royal New Zealand Ballet in 1984, performs 
both classical and modern ballets. 

Ballet in Europe. Opera houses throughout Europe 
benefitted from the emigration of Russian dancers dur- 
ing and after the Russian Revolution of 1917. Touring 
companies, such as de Basil's Ballets Russes, also 
helped popularize ballet in the 1930's and 1940's. 

In France, the Paris Opera (in decline since the 1860's) 
regained its status in the mid-1900s under choreogra- 
pher Serge Lifar. Outside the Opera, Roland Petit de- 
fined a new and vibrant style of French choreography 
with his companies Les Ballets des Champs-Elysées and 
Les Ballets de Paris. In the 1980's, Rudolf Nureyev 
brought added prestige to the Paris Opera, where he 
was ballet director until 1989. 

In Denmark, Danish ballet has maintained its distinc- 
tion as the major guardian of the Bournonville style, 
named after August Bournonville, a French choreogra- 
pher. Bournonville made the Royal Danish Ballet famous 
from the 1830s onward. 

In the United Kingdom, the Royal Ballet is widely rec- 
ognized as the national ballet company. It was founded 
as the Vic-Wells Ballet, by Dame Ninette de Valois, and 
adopted its present name in 1957. Its most gifted chore- 
ographers were Sir Frederick Ashton, Sir Robert Help- 
mann, John Cranko, and Sir Kenneth MacMillan. 

The Ballet Rambert was founded by Dame Marie 
Rambert as a classical ballet company. It was renamed 
the Rambert Dance Company in 1987, to reflect its em- 
phasis on contemporary dance. Dame Marie trained 
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A contemporary ballet, Sounding, is performed by three 
members of the United Kingdom's Rambert Dance Company. 


many of the United Kingdom's most famous choreogra- 
phers, including Ashton and Antony Tudor. 

The Royal Ballet has trained many fine dancers, the 
greatest of whom was probably Margot Fonteyn. Alicia 
Markova was the first British ballerina to win interna- 
tional renown. Anton Dolin won fame as a solo dancer 
and as Markova's partner in many pas de deux (dances 
for two people). 

The London Festival Ballet, now the English National 
Ballet, was founded by Markova, Dolin, and Julian 
Braunsweg, and has a wide repertoire of classical bal- 
lets. The Scottish Ballet, which was founded by Elizabeth 
West and Peter Darrell as the Western Theatre Ballet, is 
noted for its new and experimental ballets. 

Ballet today. During the mid-1900's, many choreog- 
raphers based their works on dramatic action. For exam- 
ple, Pillar of Fire (1942), by Antony Tudor of the United 
Kingdom, told a story of rebellion and repentance. 
Fancy Free (1944), by the American choreographer Je- 
rome Robbins, featured three sailors looking for fun in 
New York City. In Germany, the British choreographer 
John Cranko created full-length ballets for the Stuttgart 
Ballet based on plots from works by William Shake- 
speare and Alexander Pushkin. 

Today, many choreographers prefer to display danc- 
ing without a story—either as an expression of the music 
or as a study in a particular style of movement. The 
greatest influence in this type of ballet was George Bal- 
anchine of the New York City Ballet. Balanchine's works 
included a series of collaborations with the Russian- 
born composer Igor Stravinsky, which reached its 
height in the masterpiece Agon (1957). Balanchine also 
created choreography for more romantic music, such as 
Vienna Waltzes (1977). Sir Frederick Ashton of the 
United Kingdom's Royal Ballet also choreographed non- 
dramatic ballets, such as Symphonic Variations (1946) 
and Monotones (1966). Outstanding teachers of the art 


of ballet during the 1900's have included the Irish-born 
Dame Ninette de Valois, founder of the company that 
eventually became the Royal Ballet; the Polish-born Brit- 
ish ballet director Dame Marie Rambert; and the gifted 
Russian-British teacher Vera Volkova. 

Contemporary ballets reflect a wide variety of styles. 
During the 19705, some ballet companies began to per- 
form modern dance works. For example, the American 
Ballet Theatre commissioned modern-dance choreogra- 
pher Twyla Tharp for Push Comes to Shove (1976). 

Great ballerinas of the mid-1900s included Melissa 
Hayden and Nora Kaye of the United States, Maya Pli- 
setskaya of Russia, and Dame Margot Fonteyn of the 
United Kingdom. Famous male dancers of that period in- 
cluded Jacques D'Amboise and Edward Villella of the 
United States and Erik Bruhn of Denmark. Three per- 
formers who were born and trained in what was then 
the Soviet Union successfully continued their careers 
after settling in the West. They were Mikhail Barysh- 
nikov, Natalia Makarova, and Rudolf Nureyev. Other 
stars include the American ballerina Darci Kistler, the 
Russian dancer Irek Mukhamedov, and the French balle- 
rina Sylvie Guillem. 


Related articles in World Book include: 
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I. Dancers and their training 
A. The ideal ballet dancer 
B. Selecting a teacher 
C. Ballet classes 
D. Classical ballet technique 
Il. Choreography 
A. Developing a ballet B. Recording choreography 
Ill. Music, scenery and costumes 


A. Existing music C. Scenery 
B. Original music D. Costumes 
IV. History 
Questions 


What was the first ballet? Who created it? When was it per- 
formed? 

What is the best age for a person to begin ballet training? 

How do choreographers teach a new ballet? 

How did men's and women’s roles change during the period of 
romantic ballet? 

At what ages do most professional ballet dancers begin and end 
their careers? 

What is the turnout? 

How did professional ballet begin? 

How do beginners and professionals’ classes begin? 

What is an arabesque? 

Why do ballet classes begin with exercises at the barre? 


Ballet Comique de la Reine. See Ballet (The begin- 
nings). 

Balliol, John. See Kings and queens of Britain and 
Ireland (Rulers of Scotland, 1093-1371). 

Ballistic missile. See Guided missile (Ballistic mis- 
siles). 

Ballistic Missile Early Warning System. See 
Radar (In the military; map). 

Ballistics is a branch of engineering that deals with 
the motion and behaviour of projectiles, such as bullets, 
rockets, bombs, and guided missiles. Research in ballis- 
tics is conducted by the armed forces of a number of 
countries. 

Ballistics is divided into three main branches: interior, 
exterior, and terminal ballistics. Police use a science 
called forensic ballistics. 

Interior ballistics deals with the motion of a projec- 
tile as it travels down the barrel of a weapon, such as a 
rifle, pistol, or rocket launcher. A person studying the in- 
terior ballistics of a rifle bullet, for example, would have 
to know the weight of the bullet, the pressure placed on 
the bullet by the exploding powder charge, the speed at 
which the bullet travels down the barrel, the length of 
the barrel, and the speed with which the bullet leaves 
the muzzle of the rifle. 

The speed with which a projectile leaves a gun barrel 
ora missile leaves a launcher is called the initial velocity 
or muzzle velocity. This velocity varies from 240 to 910 
metres. per second for large guns, and is about 1,200 
metres per second for some rifles. The initial velocity of 
large missiles is relatively low because these missiles 
are very heavy. 

Exterior ballistics deals with the behaviour of a pro- 
jectile from the time it leaves the weapon until it ends its 
flight. Determining the projectile's trajectory (path) is the 
main problem in exterior ballistics. To determine the tra- 
jectory, a ballistics expert must know the interior ballis- 
tics data and the effects of gravity and air on the projec- 
tile. The force of gravity makes the projectile fall toward 
the earth while in flight. The amount of air resistance to 


Terminal ballistics uses 
high-speed photography to 
study the effects that bullets 
and other projectiles have on 
targets. The picture on the 
right shows how a .30-calibre 
bullet rips and scorches a 
playing card as it travels 
through it. 
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a projectile depends on the projectile's size, shape, and 
speed, and on the density of the air. Air resistance slows 
the projectile and reduces its range (distance it travels). 
Winds can shorten or lengthen the range. Crosswinds 
may force the projectile to one side or another. A pro- 
jectile from a rifled gun spins and behaves like a gyro- 
scope. Air pressure on the spinning projectile causes 
gyroscopic precession. This effect makes it drift slowly 
along a spiral path, turning in the direction of its spin- 
ning motion. 

Exterior ballistics becomes more difficult when the 
weapon is fired from a moving platform such as a ship 
or an aeroplane. A moving target also adds more vari- 
ables. The effects of all these factors can be calculated 
quickly with electronic computers. 

Terminal ballistics is the study of the effect a projec- 
tile has on a target and the surrounding area. Because of 
the difficulty in obtaining information, terminal ballistics 
has not developed as rapidly as interior and exterior bal- 
listics. But recent advances in radiography (using X rays) 
and high-speed photography have increased knowledge 
in terminal ballistics. 

Damage to a target can be produced by fragmenta- 
tion, impact, blast, heat, fire, chemical or bacteriological 
action, and radioactivity. A projectile's ability to damage 
atarget depends on such conditions as the size, weight, 
speed, and composition of the projectile and the com- 
position of the target. 

Forensic ballistics is a special field that helps police 
identify bullets fired from guns. Every gun leaves certain 
marks on the bullets it fires. These marks differ from 
those made by any other gun. As a result of this fact, bal- 
listics experts can examine these marks and determine 
whether a particular bullet was fired from a particular 

un. 
‘ To find out whether a particular gun fired a bullet 
found at the scene of a crime, or removed from a vic- 
tim’s body, a test bullet is fired from the gun. Then the 
marks on the two bullets are compared under a micro- 
scope to see whether they match. 
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A hot-air balloon rally is a colourful spectacle. Many sport balloonists participate in rallies like 
this one. Some balloons can be seen in the process of inflation, while others are almost ready for 


flight. 


Balloon 


Balloon is a bag filled with heated air or a light gas so 
that it rises and floats in the air. A balloon rises because 
the heated air or gas inside is lighter and less dense 
than the surrounding air. A balloon floats in the air 
much as a cork floats in water. 

Balloons are made in many sizes, shapes, and designs 
and have many uses. Children play with toy balloons. 
Scientists use balloons to carry instruments that gather 
information about the weather. Balloons equipped with 
transmitters may be used to relay radio and television 
programmes to remote areas. Some balloons have a 
basket attached beneath the bag to carry a pilot and pas- 
sengers. Such manned balloons are used by people 
who enjoy the thrill of sport ballooning. Manned bal- 
loons are also used for scientific research. 

Balloons may be either captive or free-floating. A cap- 
tive balloon is anchored to the ground by a cable. A 
free-floating balloon travels in whatever direction the 
wind blows. A pilot can control the vertical movement 
of a manned, free-floating balloon but cannot steer it. 
However, the pilot can control the course of a balloon 
flight to some degree by rising or descending to find a 
wind blowing in the desired direction. 

Aircraft known as airships also depend on a light gas 
for lifting power. But airships, which are also called diri- 
gibles or blimps, differ from balloons in several ways. 
An airship has engines and propellers, which move the 
craft through the air. It also has instruments that enable 
a pilot to steer the craft. For more information on air- 
ships, see the article Airship. 


Kinds of balloons 


There are two chief kinds of balloons: (1) gas balloons 
and (2) hot-air balloons. Gas balloons are used for sport 
ballooning, scientific research, and a variety of other 
purposes. Hot-air balloons are used mainly for sport bal- 
looning and commercial advertising. 

Gas balloons may be inflated with hydrogen, helium, 
or natural gas. Hydrogen is the lightest gas and so has 
the greatest lifting power. But it must be handled with 
care because it is highly combustible. Although helium 
is slightly heavier, it is much safer. Natural gas produces 
less lift than hydrogen or helium but costs far less. 

The most important kinds of gas balloons include (1) 
sport balloons, (2) expandable balloons, (3) superpres- 
sure balloons, and (4) zero-pressure balloons. The last 
three kinds are used for scientific purposes. They carry 
instruments that record atmospheric data up to altitudes 
of 48 kilometres. 

Sport balloons. The bag of a gas sport balloon may 
be made of plastic or rubberized cotton. The size of the 
bag depends on the weight of the pay/oad that the bag 
has to lift. The payload consists of the basket, passen- 
gers, equipment, and supplies. The heavier the payloa 
is, the larger the bag must be. The size of a balloon is 
normally expressed in terms of the volume of the bag 
when fully inflated. The standard gas sport balloon for 
two persons has a volume of about 990 cubic metres. A 
balloon of this size has a diameter of about 12 metres. 

Most bags are usually inflated through an open tube 
at the bottom. This tube, called the appendix, remains 
open during the flight. As the balloon rises, the air pres- 
sure around the balloon decreases, which causes the 
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The three main kinds of scientific balloons are the expandable balloon, /eft, the superpressure 
balloon, centre, and the zero-pressure balloon, right. These balloons are used to carry instruments 
that record data about the earth's atmosphere. They can rise up to 50 kilometres. 


gas in the bag to expand. The excess gas escapes auto- 
matically through the appendix. At the top of the bag is 
another opening, which is covered by a metal or 
wooden valve, The valve is controlled by a rope that 
hangs down through the bag and extends out of the ap- 
pendix to the basket. To descend, the pilot pulls on the 
rope, which opens the valve and lets out gas. The bag 
has a large rip panel in the upper part of the balloon. 
The rip panel is controlled by a red rope and is torn 
open to deflate the bag as the balloon lands. 

A cotton net with wide meshes (open spaces) covers 
the bag. If the bag should tear in flight, it would fold up 
inside the net and form a crude parachute. The net is at- 
tached below the bag to a large wooden or metal /oad 
ring. The basket in which the pilot and passengers ride 
hangs from the load ring. The basket is made of woven 
Wicker, a strong, lightweight material that makes a good 
shock absorber in rough landings. 

Expandable balloons consist of a closed rubber or 
Plastic bag. The typical expandable balloon measures 
about 1.5 metres in diameter at take-off. But as the bal- 
loon rises and the gas expands, the bag may stretch to 
about 6 metres. When the balloon reaches a certain 
height, the expanding gas bursts the bag. A parachute 
attached to the bag's payload of instruments then opens 
and carries them to the ground. 

Superpressure balloons are so named because the 
Pressure of the gas inside the bag is slightly higher than 
that of the surrounding air. A superpressure balloon is 
made of inelastic synthetic material, either polyester or 
Polyamide. At the time of launching, the bag is partly in- 
flated and then sealed off. As the balloon rises, the gas 
expands and fills out the bag. The gas then remains at a 
fairly constant pressure. 


Superpressure balloons are made in many sizes. The 
size determines the altitude at which the balloon will 
float. The larger the balloon, the higher it will rise. The 
largest balloons have a volume of more than 85,000 
cubic metres. 

A superpressure balloon can remain aloft for many 
months as it circles the earth. Operators on the ground 
or in aircraft control the balloon's equipment by radio. 
To make the balloon descend, the operators issue an 
electronic command that causes the bag to deflate. 

Zero-pressure balloons. The pressure of the gas in- 
side a zero-pressure balloon is the same as that of the 
surrounding air. The bag is made of a plastic called 
polyethylene and has an open appendix like that of a 
sport balloon. The bag is partly inflated at take-off. It fills 
out as the balloon rises higher and the gas expands. Ex- 
cess gas escapes through the appendix. From time to 
time, the balloon must release ba//ast (weight) to remain 
aloft. The ballast usually consists of sand. Operators on 
the ground release the ballast by radio signals. When 
the ballast is gone, the balloon descends. The flight of a 
zero-pressure balloon generally lasts only a few days. 

Zero-pressure balloons are sometimes used to carry 
scientific researchers who conduct investigations of the 
upper atmosphere. The researchers must either wear a 
pressure suit or ride in an airtight, pressurized cabin be- 
cause the air pressure in the upper atmosphere is very 
low. A pressure suit provides pressure on the body so 
that normal breathing and blood circulation can con- 
tinue. Inside a pressurized cabin, the air is maintained at 
near sea level pressure and composition. 

Zero-pressure balloons are made in many sizes. 
Some of the largest bags have a volume of more than 14 
million cubic metres. 
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Hot-air balloons rise because the air inside the bag 
is warmer—and therefore lighter—than the surrounding 
air. Air expands when heated, which makes it lighter 
than an equal volume of cool air. The heat for a hot-air 
balloon comes from a burner that uses propane, an in- 
expensive gas that is safe if handled correctly. The 
burner produces a flame that reaches up into the bag. 

The bag of a hot-air balloon is made of nylon or poly- 
ester. To carry two persons, the bag must have a volume 
of about 1,700 cubic metres. The bottom of the bag has 
a large opening, called the mouth, through which the 
heated air rises into the bag. At the top of the bag is an- 
other opening, which is covered by a circular valve 
called the parachute. The parachute is held in place by 
cords called centralizing lines and by the slightly greater 
pressure inside the bag. It can be opened in flight to let 
out air if the pilot wants to descend, and is opened to 
deflate the bag as the balloon lands. On some bags that 
do not have a parachute, there is a rip panel, and a 
nearby triangular vent called the coo/ing vent. The cool- 
ing vent is operated by a cord and used to let air out to 
initiate a rapid descent. 

Unlike gas sport balloons, hot-air balloons do not 
have a net. The payload hangs from strong tapes sewn 
into the bag. The basket is made of wicker or aluminium. 
The burner is mounted in a metal /oad frame connected 
between the basket and the mouth of the bag by steel 
wires. Propane tanks are carried in the basket. A fuel 
pipe leads from each tank to the burner. 


How balloons are used 
Scientific uses. Expandable balloons are widely used 


How a hotair balloon works 


by meteorologists (scientists who study the weather), 
These balloons often carry an instrument called a radio- 
sonde. A radiosonde has meters that measure the tem- 
perature, humidity, and pressure of the air at various al- 
titudes. It also includes a radio, which sends the 
readings to stations on the ground. Meteorologists use 
this information in forecasting the weather. 

Superpressure and zero-pressure balloons are used 
in a broad variety of scientific programmes. Some of 
these balloons carry instruments that record data on at- 
mospheric conditions. For example, they have been 
used to measure cosmic-ray activity and to study wind 
movements. They have also been used to collect small 
meteorites and to study stars and planets. Information 
obtained by superpressure and zero-pressure balloons 
has aided scientists in developing space programmes. 

Recreational uses. Gas and hot-air balloons are both 
used for sport ballooning. Many balloonists participate 
in races and rallies. Others simply like to drift peacefully 
over the countryside. In most countries, a balloon pilot 
must be licensed in the same way as an aeroplane pilot. 
He or she must be taught by a qualified instructor and 
pass a written examination before flying solo. 

Most sport balloon flights take place early in the 
morning or late in the afternoon because the wind is 
usually less strong at those times. Sport balloons are 
simple to operate, but a pilot must pay close attention to 
weather conditions. 

Operating a gas balloon. To prepare for inflation, the 
pilot spreads the bag out on the ground so that the top 
of the bag is centred over the bottom and the rest of the 
fabric is laid out evenly. The pilot then places the net 


After a hot-air balloon is inflated, the pilot feeds fuel to the burner and lifts off. To rise higher, the 
pilot burns more fuel, To lose altitude, the pilot either burns less fuel or opens the cooling vent to 
let out air. Upon landing, the pilot pulls open the rip panel to deflate the bag. 


Basket 


Load plate 


Vent cord 


|) — Basket 


over the bag, installs the valve at the top of the bag, and 
begins inflating the bag. As the bag fills, sandbags are 
hooked in the net to hold the balloon in place. The sand- 
bags will serve as ballast to regulate the balloon's as- 
cent. The sandbags are moved down mesh by mesh to 
let the balloon up slowly. The pilot then attaches the 
load ring and the basket and hangs the sandbags along 
the sides of the basket. 

To lift off, the pilot removes a few sandbags until the 
balloon is just light enough to rise smoothly and still 
clear any obstacles downwind. Once aloft, the pilot 
drops small amounts of sand to ascend higher. To lose 
altitude, the pilot opens the valve at the top of the bag 
and lets out some of the gas. 

Most gas balloons carry a heavy drag rope, which is 
thrown out just before landing to lighten the load and 
cushion the fall. A person on the ground can also grab 
the rope to get control of the balloon. As the basket 
touches the ground, the pilot opens the rip panel in 
order to deflate the bag so that the wind will not drag 
the basket along the ground. 

Operating a hot-air balloon. To inflate a hot-air bal- 
loon, the pilot spreads out the bag on the ground so 
that the top of the bag lies downwind from the basket. 
The pilot then lays the basket down sideways facing the 
bag and attaches the basket to the load frame (which 
carries the burner), which is in turn connected the bot- 
tom of the bag. A big fan blows air into the mouth of the 
bag. When the bag is about half inflated, the pilot starts 
the burner. As the air heats up, the bag gradually rises, 
pulls the basket into an upright position, and stands up 
over the burner and the basket. 

To lift off, the pilot keeps feeding fuel to the burner. A 
hot-air balloon does not carry ballast. To ascend higher, 
the pilot burns more fuel. To lose altitude, the pilot 
burns less fuel. The parachute is used only if a pilot 
wants to descend rapidly. Upon landing, the parachute 
is opened to deflate the bag. 

Other uses. Captive balloons, which are anchored to 
the ground, have a number of uses in business and in- 
dustry. In some regions, they are used to relay radio and 
television programmes to remote areas. These balloons 
are sausage-shaped and have a fin assembly on one 
end, which helps hold them steady in the wind. Opera- 
tors at ground control stations monitor the broadcasting 
equipment, as well as the altitude and internal pressure 
ofthe balloons. 

The timber industry uses large, pear-shaped balloons 
to haul logs over rough terrain. The logs are attached to 
à cable that hangs from the balloon. Ground operators 
steer the balloon by means of a guide cable. 


History 


In the late 1700's, two French papermakers, the broth- 
ers Jacques Étienne and Joseph Michel Montgolfier, 
began experimenting with hot-air balloons. The Mont- 
golfiers started their experiments by filling small paper 
bags with smoke. They at first thought the smoke made 
the bags ascend. But they later learned that hot air 
caused the bags to rise. On June 4, 1783, the brothers 
sent up a large smoke-filled balloon before a public 
gathering in Annonay, France. The balloon was made of 
cloth lined with paper and measured 11 metres in diam- 
eter. Three months later, the Montgolfiers launched a 
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One of the first hot-air balloons was made by the Montgol- 
fier brothers and launched in Annonay, France, in 1783. 


balloon that carried a duck, a cock, and a sheep. The 
flight lasted about eight minutes, and the animals 
landed safely. 

On Oct. 15, 1783, a French scientist named Jean 
Francois Pilátre de Rozier became the first person to 
make a balloon ascent. He rose about 25 metres in a 
captive Montgolfier balloon. Pilatre de Rozier and an 
army officer, the Marquis Francois-Laurent d'Arlandes, 
made the first free flight in a Montgolfier balloon on 
Nov. 21, 1783. They rose at least 90 metres and stayed up 
about 25 minutes, drifting over Paris. 

The hydrogen balloon. While the Montgolfiers 
were experimenting with hot-air balloons, a French 
chemist named Jacques Alexandre Charles was working 
on hydrogen balloons. Charles was assisted by the 
brothers Anne-Jean and Marie-Noel Robert. Charles and 
the Robert brothers launched the first unmanned hydro- 
gen balloon in Paris on Aug. 27, 1783. The balloon was 
made of rubberized silk. It rose about 900 metres and 
landed about 25 kilometres from Paris. 

Charles and Marie-Noel Robert made the first flight in 
a hydrogen balloon on Dec. 1, 1783. They took off in 
Paris, ascended about 600 metres, and drifted more than 
40 kilometres from the city. As the men landed, Charles 
decided to make a solo flight. Robert stepped out of the 
basket, and the balloon, relieved of his weight, quickly 
rose more than 2,700 metres. Charles learned that the air 
at that altitude is thin and cold. He landed safely, but 
never flew again. The basic design of Charles's hydro- 
gen balloon resembled that of a modern sport balloon. 
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The growth of ballooning. Ballooning soon became 
a fad in Europe, especially in France. Balloon ascents 
drew many spectators, and balloonists became local he- 
roes. Most of the ascents were made in gas balloons. 

The Scot James Tytler and the Italian Vincenzo Lu- 
nardi made the first balloon flights in Great Britain in 
1784. On Jan. 7, 1785, Jean-Pierre Blanchard, a French 
balloonist, and John Jeffries, an American doctor, made 
the first balloon flight across the English Channel. They 
took off from Dover, England, and landed near Calais, 
France, two hours later. In 1793, Blanchard also made 
the first balloon voyage in the United States. Blanchard's 
wife, Madeleine-Sophie, also became a famous balloon- 
ist. 

André Garnerin, a French balloonist, made the first 
parachute jump from a balloon. He parachuted over 
Paris in 1797. John Wise, an American balloonist, intro- 
duced the balloon rip panel in 1839. In 1836, Charles 
Green, an English balloonist, flew from England to Ger- 
many, a distance of more than 750 kilometres, in 18 
hours. By 1859 balloons were flying as far as 1,800 kilo- 
metres. 

Balloons in war. Balloons were first used in warfare 
by France in 1794, France was then at war with several 
other European countries. The French used captive bal- 
loons as observation platforms from which balloonists 
could report the locations of enemy troops and direct 
the movements of French troops. 

During the American Civil War (1861-1865), an Ameri- 
can balloonist named Thaddeus Lowe organized and di- 
rected a balloon corps in the Union Army. The North 
used captive observation balloons to direct artillery fire 
and to report Confederate troop movements. 

Balloons had another use during the Franco-Prussian 
War (1870-1871), when German armies surrounded Paris. 
The people of Paris communicated with the outside 
world by means of balloons and carrier pigeons. They 
launched more than 60 balloons, which carried a total of 
almost 9 metric tons of mail. 

During World War | (1914-1918), captive observation 
balloons were widely used by both the Allies, which in- 
cluded France, Great Britain, and Italy, and the Central 
Powers, which included Germany and Austria-Hungary. 


Barrage balloons were used by the British during World War 
II. They helped prevent attacks by low-flying enemy planes. 


Britain also introduced balloon barrages during the war 
for protection against low-flying enemy aeroplanes. The 
barrages consisted of captive balloons from which steel 
cables were suspended. Enemy planes had to fly above 
the balloons or risk being ripped apart by the cables, 
The British set up a barrage 82 kilometres long around 
London. Italy, France, and Germany also used balloon 
barrages. 

During World War Il (1939-1945), balloon barrages 
were again used by Great Britain and other Allied na- 
tions and by Germany and other Axis countries. The bar- 
rages were used on ships as well as on land. In addition, 
the Japanese used balloons to carry bombs. They re- 
leased more than 9,000 bomb-carrying balloons that 
were intended to land on the West Coast of the United 
States. Only a few hundred reached the United States, 
and the damage was minor. 

Manned exploration of the stratosphere began in 
the early 1930's. Auguste Piccard, a Swiss physicist, in- 
vented an airtight cabin, which he attached to a huge hy- 
drogen balloon. In 1931, he and an assistant, Paul Kipfer, 
ascended in the balloon from Augsburg, Germany. They 
rose 15,781 metres into the stratosphere. In 1932, Pic- 
card and another assistant, Max Cosyns, made an ascent 
near Zurich, Switzerland, and rose 16,201 metres. The 
purpose of both flights was to study cosmic rays. 

Jean Piccard, Auguste's twin brother, also made bal- 
loon ascents to study cosmic rays. In 1934, Jean and his 


The first ascent into the stratosphere was made by Auguste 
Piccard in 1931 in a cabin attached to this gas balloon. 


wife, Jeannette, who served as pilot, ascended from the 
U.S. city of Detroit to a height of 17,550 metres. On Nov. 
11, 1935, two Americans, Captain Albert W. Stevens and 
Captain Orvil A. Anderson, reached a record height of 
22,066 metres near Rapid City, South Dakota, U.S.A. 

In the late 1950's, the U.S. Air Force launched a series 
of balloon flights called Project Excelsior. As part of the 
project, an American air force officer, Captain Joseph W. 
Kittinger, Jr, made several parachute jumps from bal- 
loons at high altitudes. The jumps were made to test a 
new type of parachute and pressure suit. In 1960, Kit- 
tinger ascended 31,333 metres. Commander Malcolm 
Ross and Lieutenant Commander Victor A. Prather, Jr., of 
the U.S. Navy set the current official balloon altitude rec- 
ord in 1961. They rose 34,668 metres in a balloon called 
Lee Lewis Memorial. 

Sport ballooning today. Sport ballooning is popular 
in many countries. Almost all enthusiasts use hot-air bal- 
loons. World championships for hot-air balloons and 
gas balloons are held in alternate years in various coun- 
tries. The world governing body for sport ballooning 
and balloon flight records is the Fédération Aéronau- 
tique Internationale (FAI). 

In 1978, three American balloonists—Ben Abruzzo, 
Maxie Anderson, and Larry Newman—made the first 
crossing of the Atlantic Ocean in a balloon. They lifted 
off from Presque Isle, Maine, U.S.A., on August 11 and 
landed about 97 kilometres west of Paris, France, on Au- 
gust 17, They travelled about 5,200 kilometres in 137 
hours 6 minutes. In 1980, Anderson and his son Kris 
made the first nonstop balloon crossing of North Amer- 
ica. They left Fort Baker, California, U.S.A. (about 14 kilo- 
metres north of San Francisco), on May 8 and landed 
about 10 kilometres east of Matane, Quebec, Canada, on 
May 12. They travelled more than 4,500 kilometres in 99 
hours 54 minutes. 

In 1981, Abruzzo, Newman, Rocky Aoki, and Ron 
Clark made the first crossing of the Pacific Ocean in a 
balloon. They lifted off from Nagashima, Japan, on No- 
vember 10 and landed near Covelo, California, U.S.A., on 
November 12. They travelled 8,383 kilometres in 84 
hours 31 minutes. 

In 1984, Joseph W. Kittinger, Jr., became the first per- 
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The highest manned bal- 
loon ascent was made in 
1961 by U.S. Navy officers Vic- 
tor A. Prather, Jr., far left, and 
Malcolm Ross. A zero-pres- 
sure balloon lifted them 
34,668 metres. 


son to make a solo balloon flight across the Atlantic 
Ocean. He made his flight in a 2,860-cubic-metre helium 
balloon. He took off from Caribou, Maine, U.S.A., on 
September 14 and landed near Savona, in northwestern 
Italy, on September 18. The flight covered 5,700 kilome- 
tres and took nearly 84 hours. 

The longest flight for hot-air balloons was made by 
Per Lindstrand and Richard Branson of Great Britain in 
1991. They took off from Miyakonojo, on Kyushu Island, 
southern Japan, and landed near Yellowknife, Northwest 
Territories, Canada. The trip took just over 46 hours and 
covered a distance of 10,878 kilometres. 


Related articles in World Book include: 
Biographies 


Piccard (brothers) 


Blanchard, Jean-Pierre 
Zeppelin, Ferdinand von 


Gay-Lussac, Joseph Louis 
Montgolfier (brothers) 


Other related articles 


Aeroplane (First Helium (Uses) Telemetry 
manned flights) Hydrogen (Uses) Weather 
Airship Radiosonde (Weather 
Cosmic rays Stratosphere balloons) 

Outline 


I. Kinds of balloons 
A Gas balloons 
B. Hot-air balloons 
Il. How balloons are used 
A. Scientific uses 
B. Recreational uses 
Ill. History 


C. Other uses 


Questions 


What gases are used to inflate gas balloons? 

What are some scientific uses of balloons? 

Who made the first passenger-carrying balloons? 

What is a captive balloon? A free-floating balloon? 

What is a radiosonde and what is it used for? 

Why do balloons rise and float in the air? 

What part did Jacques Alexandre Charles play in the history of 
balloons? 

How have balloons been used in war? 

At what times of day do most sport balloon flights take place? 
Why? 

How does a pilot control the vertical movement of a gas bal- 
loon? Of a hot-air balloon? 
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Ballot is the means by which voters indicate their 
choices in an election. The ballot may be a printed form 
that lists the candidates and describes issues that voters 
are to decide. In some countries, it is set up on a voting 
machine. 

Before 1800, political groups distributed tickets that 
listed the names of candidates they favoured. Voters 
could use these tickets as ballots, but found it hard to 
vote for candidates not on the list. Sometimes they 
scratched the ticket, that is, they crossed out the party's 
choice and wrote in another name. 

Voters did not always have the privilege of a secret 
ballot, and coercion and bribery were common. To cor- 
rect these evils, the British Parliament passed the Ballot 
Act of 1872. For the first time in Britain and Ireland, vot- 
ing became a secret process. In the United States, the 
states of Kentucky and Massachusetts adopted the so- 
called Australian ballot system in 1888. In this system, 
each voter receives a printed ballot at the polling place, 
and then marks it in secret in a curtained booth. The vot- 
ing machine, first introduced in the United States in 
1892, uses a form of Australian ballot. 

In most countries, the ballot lists each candidate's 
name and political party in a general election. Where 
elections are for more than one seat or office, each 
party's candidates may be listed together. Because can- 
didates whose names are first on a ballot often receive 
the most votes, some U.S, states have the names rotated 
as the ballots are printed. Each candidate's name ap- 
pears at the top of an equal proportion of ballots. 

History. The word ballot comes from the French 
word ballotte, meaning a /ittle ball. In ancient Athens, 
judges of the highest court generally gave their verdicts 
by dropping stone or metal balls into boxes. Balls that 
were pierced in the centre or coloured black stood for 
verdicts of condemnation. Unpierced or white balls 
meant acquittal. Some clubs now use white and black 
balls to vote on new members. Persons not admitted are 
said to be b/ackballed. 

The Romans generally used wooden tickets, or tabel- 
lae. When a change in law was proposed, those in fa- 


Computerized ballots use a 
computer card. Voters punch 
a hole or mark in a square 
next to the candidate, party, 
or proposal of their choice. 


vour marked the ballot with the letters U R, for Uti 
rogas, meaning as you ask. A vote against the change 
was indicated by the letter A for Antiquo, meaning for 
the old. In an election of candidates for public office, 
names of the candidates were written on ballots. In the 
Middle Ages, voting fell into disuse, but it was revived 
in the Italian communes in the 1200s. Ballots were used 
in England in the 1500s and in the Netherlands in the 
1600s. The first written ballot in the U.S.A. was used in 
Massachusetts, in 1634. 

See also Election. 
Ballpoint pen. See Pen. f 
Ballymena (pop. 55,916) is a local government district 
in Northern Ireland, centred on the town of Ballymena. It 
has rich agricultural land and is noted for salmon and 
trout fishing. Industrial products of the district include 
linen, cigarettes, and tyres. Flax spinning and bleaching, 
bacon curing, and flour milling are also important. Kie- 
selguhr, a clay used in dynamite, is mined in the Bally- 
mena region. T 
Ballymoney (pop. 24,080) is a local government dis- 
trict in Northern Ireland, centred on the town of Bally- 
money, in the former administrative county of Antrim. 
The district, which is mainly agricultural, lies in the val- 
ley of the River Bann. Ballymoney has some manufactur’ 
ing industries which make 
products such as medical 
goods. Ballymoney's an- 
nual drama festival is one 
of the most important in 
Ireland. 
Balm is a tall, fragrant 
herb of the mint family. It is 
native to damp and shady 
woodlands of southern Eu- 
rope and western Asia. 
People in the eastern and 
southeastern United States 
now grow balm as a herb 
for seasoning. Balm tea, 
which is used to reduce 


Balm leaves 


fever, and balm wine and food flavouring are also made 
from the leaves. 

Scientific classification. Balm is in the mint family, Labiatae 
(Lamiaceae). It is Melissa officinalis. 

See also Balm of Gilead; Herb; Mint. 

Balm of Gilead, also called ba/sam Mecca, is a resin 
that has been valued since ancient times for its fra- 
grance and for its supposed value as a medicinal salve. 
It is obtained from the sap of a small evergreen tree 
found in Arabia and Ethiopia. It may be the balm men- 
tioned in the Bible (Jer. 8: 22; Ezek. 27: 17). The name is 
also used for the aromatic substance taken from a vari- 
ety of the balsam poplar. See also Balm; Poplar; Resin. 
Balmoral is a castle belonging to the British monarch. 
It is in Grampian Region, in the Braemar district of the 
Grampian Mountains, Scotland. It lies on the banks of 
the River Dee, about 80 kilometres west of Aberdeen. 
The castle was bought for the Royal Family by Prince Al- 
bert and rebuilt between 1853 and 1855. The grounds of 
the castle are open to the public during the summer. 
Balsa is the lightest wood in commercial use. It comes 
from the balsa tree. The lightest kinds of balsa wood 
weigh about 48 kilograms per cubic metre (based on a 
specimen measured when air-dried and weighed when 
oven-dried). This is about one-third the weight of cork. 
The heavier kinds of balsa wood weigh as much as 320 
kilograms per cubic metre. Balsa is light because air fills 
its cells when the wood is dried out. The tree has large 
ivory-coloured, vase-shaped flowers that produce its 
fruit and seeds. 

Balsa gets its name from the Spanish word for raft. It 
was so named because the people of tropical countries 
have used its timber in the construction of rafts. The 
balsa tree grows from southern Mexico to northern 
Venezuela, and along the western coast of South Amer- 
ica as far south as Bolivia. Large quantities of balsa are 
cut in Ecuador, the world’s largest producer, and Costa 
Rica. In the West Indies, balsa is known as West Indian 
corkwood. 

Balsa wood has a silky sheen and feel. The wood is 
white to cream-coloured, with a pinkish tinge in the 
inner parts of the trunk. 

Balsa wood is used in-making model aeroplanes as 
well as in the construction of aircraft compartments. 
Some kinds of boats, truck bodies, life rafts, and buoys 
are also constructed out of balsa wood. Because of its 
insulating properties, balsa wood is also used as a lining 
material in cold-storage rooms, incubators, and in re- 
frigerator cars and trucks. 

Scientific classification. The balsa tree belongs to the bom- 
bax family, Bombacaceae. It is classified as Ochroma lagópus. 
Balsam is the name of several spicy-smelling resins 
obtained from certain evergreen trees and a number of 
other plants. Canada balsam, for example, is extracted 
from blisters on the bark of balsam fir trees. It is used in 
making medicines, ointments, and varnishes. Balsam of 
Told, a reddish-brown substance, is obtained from a 
South American tree, Myroxylon toluiferum. It is used as 
an antiseptic and as an ingredient of throat medicines 
and chewing gum. A Central and South American tree, 
M. pereirae, is the source of balsam of Peru. Balsam of 
Tolü and balsam of Peru are known as true balsams. A 
true balsam contains benzoic or cinnamic acid. 

See also Balsam fir; Resin. 
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Balsa is so light that large planks of it can easily be carried by a 
youngster, above. This wood, which is used in making model 
aeroplanes and other products, comes from a broadleaf tree 
that grows in Latin America, be/ow. 


Flower 
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Balsam, Garden, is an annual garden flower native 
to India. It is often planted in gardens. The plant grows 
about 75 centimetres high, and has a thick, juicy stem 
and spear-shaped pale green leaves. The flowers are 
rather irregular clusters of petals. The original plant has 
pink flowers but there are varieties of many different 
colours, including white, yellow, scarlet, and deep red. 
There are also some double-flowered types. Each flower 
has a spur at the back like that of a nasturtium. The flow- 
ers grow around the stalks of the plants, on such short 
stems that they are useless as cut flowers. When the 
seed pods ripen, the slightest touch makes them split 
open and hurl their seeds in all directions. Balsams are 
easy to cultivate, but a slight frost will kill them. They are 
compact plants and look best planted together in flower 
beds to give a block of colour. Relatives of the garden 
balsam include the yellow-flowered Touch-me-not of 
damp woodlands, and the pink-flowered Himalayan bal- 
sam that grows by rivers and streams. 

Scientific classification. Garden balsam belongs to the bal- 
sam family, Balsaminaceae. It is Impatiens balsamina. 
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A garden balsam's flowers grow close to its stalk. 


See also Flower (picture: Garden annuals); Himalayan 
balsam. 
Balsam fir is the name given to a number of ever- 
green trees in the pine family. It is most commonly ap- 
plied to a handsome, medium-sized tree that grows in 
the northeastern United States and through much of 


The fragrant balsam fir, 
above, has a pyramid shape 
that makes it a popular Christ- 
mas tree. It can be found 
growing in the northeastern 
United States and in Canada. 
The needles of the balsam fir, 
right, are short and flat. 


eastern and western Canada. People prize this pyramid- 
shaped tree for Christmas trees. Sometimes campers 
use the soft, fragrant branches for bedding. The resin 
found in blisters on the smooth grey bark is sold as Can- 
ada balsam, a useful transparent cement. (See Balsam.) 


Other firs called balsam include the Fraser fir, white fir, 
grand fir, and alpine fir. 

Scientific classification. The balsam fir belongs to the pine 
family, Pinaceae. It is classified as Abies balsamea. 

See also Fir; Conifer. 

Balsam Mecca. See Balm of Gilead. 

Balsam of Peru. See Balsam. 

Balthasar. See Magi. 

Baltic Exchange, in the City of London, is the largest 
market in the world for chartering space in ships of all 
nationalities. It also has an air section that deals in the 
chartering of air services and it is an important interna- 
tional market for grain, seeds, and vegetable oils. The 
2,000 elected members have trade connections with 
every port in the world. By tradition, they conduct all 
business orally. The exchange was founded in 1744. Its 
full name is the Baltic Mercantile and Shipping Ex- 
change. 

Baltic Sea is a large inland sea or gulf of northern Eu- 
rope. This sea separates the Scandinavian peninsula 
from the northern coast of the European continent. It 
connects Sweden, Finland, Russia, Estonia, Latvia, Lithu- 
ania, and Poland with the North Sea and the Atlantic 
Ocean. The Baltic Sea has an area of about 400,000 
square kilometres. It is about 1,500 kilometres long and 
about 650 kilometres across at its widest part. The Baltic 
coastline, including that of its gulfs and bays, is about 
8,000 kilometres long. 

There are important harbours at the cities of Copen- 
hagen, Gdafisk, Kiel, Klaipéda, Riga, and Stockholm. The 
Géta Canal provides a short cut from the Baltic coast of 
Sweden to the west coast of Sweden. The Kiel Canal 
connects the Baltic Sea with the North Sea. There are 
narrow straits between Denmark and the Scandinavian 
peninsula. These include the Great Belt and the Little 
Belt, and The Sound (Øresund), leading from the Baltic 
Sea to the Kattegat. Two long gulfs extend from the 
northern and eastern sides of the Baltic Sea. These are 
the Gulf of Finland and the Gulf of Bothnia. A chain of is- 
lands guards the entrance to the Gulf of Riga. The Aland 
Islands form a barrier across the mouth of the Gulf of 
Bothnia. 
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The Baltic Sea is in northern Europe. 


Baltic States consist of the independent nations of Es- 
tonia, Latvia, and Lithuania. The three countries had 
been independent from 1918 antil 1940, when the Soviet 
Union seized them and made them Soviet republics. In 
1991, each of them broke away from the Soviet Union 
and became an independent nation again. 

Before they became independent in 1918, the Baltic 
States had been ruled by the Danes, Swedes, Poles, Ger- 
mans, and Russians. But Estonia, Latvia, and Lithuania 
had each kept its own language, literature, and tradi- 
tions. The three countries were part of the Russian czar's 
empire before World War | began in 1914. When the 
Russian Revolution of 1917 deposed the czar, the Baltic 
States demanded their independence. The Allied inva- 
sion of Russia aided the cause of the Baltic States. 

In 1922, the Soviet Union was formed under Russia's 
leadership. During the 1930's, the Baltic States balanced 
as best they could between Germany and the Soviet 
Union. In 1939, the Soviet Union demanded and re- 
ceived military bases in the Baltic States. Soviet forces 
occupied the three nations in 1940, and made them a 
part of the Soviet Union. German troops invaded the Bal- 
tic States in 1941, during World War II. However, they 
were driven out by the Soviets in 1944 and 1945. Until 
1991, the region was a part of the Soviet Union. But in 
September 1991, all three countries became independ- 
ent following an upheaval in the Soviet Union. In De- 
cember of that year the Soviet Union was dissolved. 

See also Estonia; Latvia; Lithuania. 

Baltimore (pop. 736,014; metropolitan area pop. 
2,382,172) is one of the principal port cities of the United 
States and the largest city in the state of Maryland. It is 
Maryland's chief centre of commerce, education, and in- 
dustry. Baltimore has a large natural harbour. 

The city lies on the Patapsco River near Chesapeake 
Bay and covers 220 square kilometres, including 18 
square kilometres of inland water. The metropolitan 
area occupies 7,120 square kilometres. For the location 
of Baltimore, see United States (political map). 

At the northwest end of Baltimore Harbor is the Inner 
Harbor. It includes Harborplace, a complex of shops and 
restaurants; the National Aquarium in Baltimore; the Bal- 
timore Convention Center; and the 30-storey World 
Trade Center. The Inner Harbor also features hotels, rec- 
reational facilities, town houses, and the Maryland Sci- 
ence Center, which includes a science museum, a plane- 
tarium, and an observatory. 

Baltimore's central business district lies in the south 
central part of the city. This district is the site of City Hall 
and Charles Center, which includes apartment and of- 
fice buildings, a hotel, parks, shops, and a theatre. 

Baltimore has a number of cultural attractions. The 
Baltimore Museum of Art is famous for its collection of 
modern art. The Peale Museum specializes in the life 
and history of Baltimore. The Baltimore Opera Company 
performs in the Lyric Opera House, and the Baltimore 
Symphony Orchestra performs in the Joseph Meyerhoff 
Symphony Hall. Johns Hopkins University and its medi- 
cal centre are famous throughout the world. 

Economy. The Port of Baltimore handles millions of 
tons of cargo annually. The Baltimore area has more 
than 2,000 factories. Leading industries produce radar 
and electronic equipment; metals such as copper, iron 
and steel; chemicals; and machinery. McCormick & 
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Company, which claims to be the world's largest pro- 
ducer of spices and seasonings, is in Baltimore. 

High-speed passenger trains link Baltimore with the 
East Coast cities of Boston, Massachusetts; New York 
City; Philadelphia, Pennsylvania; and Washington, D.C. 
Air traffic uses the Baltimore-Washington International 
Airport, 16 kilometres south of the city. 

History. The Maryland colonial government founded 
Baltimore in 1729 as a trading centre for the colony's to- 
bacco farmers. The settlement was named Baltimore 
Town in honour of the Lords Baltimore, the family that 
founded and controlled the colony of Maryland (see 
Baltimore, Lord). 

Baltimore served as the national capital for more than 
two months during the American Revolution (1775-1783). 
The Continental Congress fled there in 1776 when Brit- 
ish troops threatened Philadelphia. 

After a British bombardment of Baltimore during the 
War of 1812, Francis Scott Key, a lawyer, wrote the 
words to “The Star Spangled Banner,” which became the 
U.S. national anthem. He was inspired by the sight of the 
U.S. flag flying over Fort McHenry after the attack. 

Baltimore grew steadily as a commercial centre dur- 
ing the 1800s and early 1900's. During the 19505, it 
began to face such problems as a housing shortage and 
a lack of funds for public services. The city worked to 
overcome those problems through urban renewal proj- 
ects and priyate efforts and with government aid. 
Baltimore, Lord, was the title of six members of the 
Calvert family of England. They are best known as the 
founders and proprietors of the English colony of Mary- 
land, in America. 

George Calvert (1580?-1632) was a member of the 
Virginia Company from 1609 to 1620, and received a 
large proprietary grant in Newfoundland in 1620. When 
his colony there did not prosper because of the climate, 
he appealed to the king for land farther south. Calvert 
was converted to Roman Catholicism in 1625, and 
wanted to provide a refuge for English Catholics. In 
1632, Charles ! of England granted him the proprietor- 
ship of Maryland, but he died before the king signed 
the charter. The rights passed to his son, Cecilius. 

Calvert served King James I of England as secretary of 
state and in the Privy Council. He was also a member of 
Parliament. In 1625, he was made Lord Baltimore. 

Cecilius Calvert (1605?-1675), a son of George Cal- 
vert, founded the English colony of Maryland. In 1632, 
he received a charter of between 4 million and 5 million 
hectares on upper Chesa- 
peake Bay. The charter 
granted him “kingly” pow- 
ers in the colony. Conflicts 
developed between Balti- 
more and the people. He 
insisted on high property 
qualifications for voting, ve 
annulling laws passed by t 
the Maryland Assembly, : 
and appointing many Cath- 
olics to office. He wanted 
to grant religious freedom 
to all colonists. In 1649, the 
Assembly passed the Act 
Concerning Religion, the 


Detail of oil portrait by Gerard 
Soest, Enoch Pratt Free Library 
Baltimore, Maryland, USA. 
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first law for religious freedom in the colonies of Amer- 
ica. Lord Baltimore defeated efforts to take the Maryland 
charter from the Calverts. 

Charles Calvert (1637-1715), son of Cecilius Calvert, 
succeeded his father as proprietor of the colony of 
Maryland. He served as governor of Maryland from 1660 
until he became proprietor in 1675. The Protestants in 
Maryland were suspicious of the rule of a Catholic, and 
Baltimore continued to quarrel with the Assembly over 
the extent of his powers. In 1691, Maryland became a 
royal colony, but Calvert kept his property rights until 
his death. In 1715, the Crown returned the charter to the 
Calverts, but retained the right to approve nominations 
for governor. 

The other Lords Baltimore were Benedict Leonard 
Calvert (16792-1715), Charles Calvert (1699-1751), and 
Frederick Calvert (1731-1771). When Frederick died, the 
title became extinct. 

See also Maryland (History). 

Baltimore oriole is a songbird that lives in North and 
South America. The Baltimore oriole is known for its 
beautiful feathers and its musical whistle. For many 
years, this bird was considered a separate species of 
oriole. Today, it is regarded as a subspecies of the 
northern oriole and bird specialists refer to it by the 
name northern oriole. However, the bird is still com- 
monly known as the Baltimore oriole. 

The bird was named after George Calvert, the first 
Lord Baltimore, because the bird's orange and black col- 
ours were the same as those on his coat of arms. Lord 
Baltimore had been granted proprietorship of the Eng- 
lish colony of Maryland, in America, one of the first 
places the bird was found. During the spring and sum- 
mer, the bird lives in the central and eastern United 
States and southern Canada. In the autumn, the Balti- 
more oriole flies south, and spends the winter from 
southern Mexico to Colombia and Venezuela. 

The male is 18 to 20 centimetres long. His head and 
back are a glossy black. His wings have white bars, and 
his breast is bright orange. The female is smaller and is 
not so colourful. Her back is brown and her breast ei- 
ther yellow or dull orange. 

The Baltimore oriole's nest is a hanging pouch. It is 10 
to 15 centimetres deep and hangs from the tip of a tree 
limb. It is usually made of grapevine, strips of bark, veg- 
etable fibres, string, and hair. 

Baltimore orioles lay from four to six eggs at a time. 
The eggs are about 2.5 centimetres long and are dull 
white with dark irregular lines down the sides. Balti- 
more orioles eat insect pests, such as caterpillars. 

Scientific classification. The Baltimore oriole is in the ic- 
terid family, Icteridae. It is /cterus galbula. 

i See also Bird (pictures: Birds of North America); Ori- 
ole. 
Balzac, Honoré de (1799-1850), a French writer, was 
one of the most important novelists of the 1800s. He was 
the first great writer to reveal the complex bonds that tie 
people to society, and to explore the deep influence of 
the environment on human beings. 

Balzac's fame rests on The Human Comedy (La 
Comédie Humaine), a series of nearly 100 works, includ- 
ing novels, novellas, and short stories. In writing The 
Human Comedy, Balzac tried to discover and expose the 
factors governing French life between the revolutions of 


1789 and 1830. His plots are often only devices to illus- 
trate the vast social, political, and economic movements 
dominating France during that time. 

Balzac introduced into his writings as many occupa- 
tions, professions, and levels of society as he could. The 
Human Comedy has more than 2,000 characters, many 
of whom appear in two or more books. This gives the 
series a strong sense of continuity and unity. Balzac ar- 
ranged The Human Comedy into “scenes” of private life 
(Old Goriot, 1834); provincial life (Fugénie Grandet, 
1833); Parisian life (Cousin Bette, 1846); military life (The 
Chouans, 1829); political life (A Gloomy Affair, 1841); and 
philosophical studies (Im Quest of the Absolute, 1834. 
His style has been criticised as rough, his plots as too in- 
volved, and his descriptions as tedious. The Human 
Comedy endures, however, because of its powerful 
drama, epic realism, and portrayal of people in action. 

Balzac also wrote Droll Stories (1832-1837), a collec- 
tion of racy tales influenced by the work of Francois Ra- 
belais. He also wrote several plays and contributed his- 
torical and political articles to many magazines. 

Balzac was born in Tours, France. His childhood was 
unhappy, both at home and in school. He studied law in 
Paris from 1816 to 1819, and then decided to become à 
writer. Balzac filled the remaining 30 years of his life 
with writing, wild money-raising schemes, and affairs 
with women. His urge for wealth and power led him 
into a series of disastrous financial speculations that left 
him deeply in debt. To pay his bills, he wrote furiously. 
He often wrote more than 16 hours a day for weeks atà 
time, keeping himself awake with countless cups of 
black coffee. The novel The Chouans brought him initial 
fame. Despite his many friendships with women, Balzac 
did not marry until a few months before his death. 
Bamako (pop. 404,022) is the capital of Mali, a country 
in western Africa. It lies in the southwestern part of the 
country, along the Niger River and at the foot of the 
Manding Plateau. For location, see Mali (map). 

Bamako serves as an administrative and commercial 
centre. Mali's government headquarters lie in a moun 
tainous area about 3 kilometres north of the city. Ba- 
mako has a teacher-training college and a medical re- 
search centre. The city's factories process food and 
produce leather and textiles. Bamako has an interna- 
tional airport, and a railway connects the city with the 
city of Dakar, Senegal, on the west coast of Africa. 

France gained control of what is now Mali in the late 
18005. At that time, Bamako was a small village with 
walls around it. In 1908, Bamako became the capital of 
the French colony of French Sudan. In 1960, Mali be- 
came an independent nation, with Bamako as its capital. 

See also Mali (picture: A street market). 3 
Bamboo is a giant grass noted for the usefulness ofits 
hollow woody stem. Bamboos are distantly related to 
wheat, oats, and barley. But unlike these crop grasses 
most bamboos are of giant size. Some may stand as 
much as 37 metres high and have stems 30 centimetres 
in diameter. Bamboo stems are used as fishing poles 
and in ornamental screens, cooking utensils, tools, bas- 
kets, and building materials. "m. 

Scientists rank bamboos among the most primitive J 
grasses. There are more than 700 species (kinds) of bam 
boos. Most of these plants grow naturally in tropic 
mates or in the warm regions of temperate climates. 


The bamboo is a type of 
giant grass that grows in 
groves. Its tall, straight, hol- 
low stem has hard, thick 
joints, right. Most bamboo 
grows in a wild state in tropi- 
cal climates or in warm re- 
gions of temperate climates. 


How bamboo is used. Bamboo provides many es- 
sential articles for people who live in tropical countries, 
especially in Asia. Farmers may live in bamboo houses, 
sit on bamboo chairs, and eat food prepared in bamboo 
containers. Their beds and covers may be bamboo mats. 
They wear sandals woven from bamboo strips. Bamboo 
cages hold chickens and pigs, and a bamboo fence may 
enclose a yard. Bamboos provide shade, and tender 
young bamboo sprouts are eaten as vegetables. Rafts, 
sails, tow rope, paper, and tools are also made from 
bamboo. Bamboo probably has more uses than any 
other substance in tropical countries. The closely matted 
roots of bamboo can help control soil erosion. 

Construction engineers also use bamboo. Experts 
who compared the strength of /aminated (layered) bam- 
boo with soft steel found that the bamboo's breaking 
point nearly equalled that of the steel. The strong, light- 
weight bamboo makes an excellent reinforcement for 
concrete. 

How bamboo grows. Bamboo usually grows from 
new shoots that sprout from the base of the mature 
Plant. The shoots grow quickly. One bamboo shoot 
grew 90 centimetres in 24 hours. Not all of these plants 
grow that fast, but they reach full height within a few 
months. Old clumps that have stored much food pro- 
duce the largest and tallest bamboos. 
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The jointed stem never gets thicker after a bamboo is 
full grown. Bamboo stems do not add a ring of growth 
each year as tree trunks do. Bamboo leaves are long and 
narrow and grow alternately in two rows on opposite 
sides of the stem. When the leaves mature, the blades 
usually fall off, leaving the sheathlike base. 

Bamboos rarely bloom. Many species flower only 
once every 30 years. Among some bamboos, different 
plants of the same species flower synchronously (at the 
same time) at intervals of more than 100 years. Even if 
they are transplanted to other continents, these plants 
will flower at the same time. Bamboo plants usually die 
after they bloom. New plants grow from the seeds, 
which look like rice kernels. 

Scientific classification. Bamboo is a member of the grass 
family, Gramineae (Poaceae). Common genera include Phy/- 
lostachys, Arundinaria, Bambusa, and Dendrocalamus. 
Banana is a nourishing fruit that grows in the tropics 
and is popular throughout the world, The banana plant 
grows from 2.5 to 9 metres tall and looks like a tree. But 
it is not a tree because it has no woody trunk or boughs. 

Bananas are eaten as snacks or in cereal, fruit cock- 
tails, and salads. They are also used in cakes and pies. 
Bananas are rich in carbohydrates. They also contain 
phosphorus, potassium, and vitamins A and C. Dried ba- 
nanas are eaten as a snack and are made into flour. 

There are hundreds of varieties of banana in cultiva- 
tion. A number of important commercial varieties in- 
clude the Martinique, the Jamaica, the Belize, and the 
Baracoa or red banana. A large type of banana called the 
plantain is hard and starchy and is almost always eaten 
as a cooked vegetable. See Plantain. 

Generally, only the fruit of the banana plant is used, 
But the leaves of some kinds of banana plants contain 
useful fibres. People in many tropical countries use the 
leaves of these plants to build roofs for houses and to 
make bags, baskets, and mats. 

How bananas grow. Bananas grow in hot, damp cli- 
mates and thrive in rich, sandy loam soil that has good 
drainage. The fruit originated in Asia but is now raised 
in the tropics of both the Eastern and Western hemi- 
spheres. Brazil is the leading banana producer, followed 
by Uganda, India, and the Philippines. 

Banana farmers start a crop by cutting growths from 
the underground stems of mature banana plants. These 
growths, called suckers, are planted in the ground. 
Three to four weeks later, tightly rolled leaves sprout 
from the suckers. The leaves unroll as they grow to form 
large, glossy oval leaf blades up to 4 metres long and 1 
metre across. Mature leaves are often torn following 
storm damage and hang in strips from the midriff (cen- 
tral leaf vein). The "trunk" of a banana plant is called a 
pseudostem (false stem) made up of tightly rolled leaf 
blades and stalks. 

When the plant is about 10 months old, a large bud at 
the end of a thick underground stem grows from the 
bundle of leaves. The bud has many small purple leaves 
called bracts, After the stem grows through the top of 
the plant, the bracts roll back, revealing clusters of small 
flowers. These flowers develop into tiny green bananas. 
Each cluster is called a hand and usually consists of be- 
tween 10 and 20 bananas, which are known as fingers. 
At least five hands of bananas grow on the stem of each 
banana plant. 
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Bananas grow in many warm regions. Each banana plant includes a large bud at the end of a 
stem. As the stem grows, leaves covering the bud peel back, revealing flowers. The flowers grow 
into tiny bananas, /eft. The bananas grow in bunches, right, and are cut down just before ripening. 


In time, as the fingers enlarge, the stem droops to- 
ward the ground and the bananas begin to curve up- 
ward. Bananas ripen unevenly after five or six months if 
left on the tree. When completely ripe, the fruit fall to 
the ground and.must be eaten immediately or they will 
spoil. Therefore, bananas that will be exported are har- 
vested after about three months, while still green. 

Bananas are transported directly from the field to re- 
frigerated containers on ships within 24 hours after har- 
vesting. During shipping, the fruit are kept at a tempera- 
ture of 14 to 15 °C. After reaching their destination, 
bananas are unloaded into temperature-controlled ri- 
pening rooms. The ripening process begins several 
days before the bananas are sent to markets. A small 
quantity of a gas called ethy/ene is introduced into the 
storage rooms. Ethylene stimulates ripening of the fruit. 
Gradually, during the following days, the green bananas 
turn uniformly yellow with brown specks. The bananas 
are then ready to be eaten. 

A fungus disease called Panama disease destroys 
some varieties of bananas. Plants affected by this disease 
are replaced by varieties that can resist the fungus. The 


Leading banana-producing countries 


Amount of bananas produced in a year 


Uganda $0600 e e Gee 
7,851,000,000 kilograms 

India eot 
6,041,000,000 kilograms 

Brazil 9900900606000: 
5,369,000,000 kilograms 

Philippines 

Ecuador 


Figures are for a three-year average, 1988-1990, and include plantains. 
Source: FAO Production Yearbook, 1990 Food and Agriculture Organization of the United Na- 
tions, 


most serious threat to banana production is Sigatoka 
disease, also caused by a fungus. This disease can be 
controlled if chemical sprays are used soon enough. An- 
other banana plant disease, Moko disease, is caused by 
bacteria. It can be controlled by removing the affected 
plants. Moko disease is spread by insects that feed on 
banana flowers. 

The banana industry. Until about 1860, bananas 
were eaten largely by people of the tropics. At that time, 
several merchants in Europe and the United States real- 
ized that exporting bananas could be profitable. They 
founded companies and established large commercial 
banana plantations. 


——— 


The food value of the banana 


Ripe bananas contain many nourishing ingredients. A high 
carbohydrate content makes them a good energy source. 


Water 
75.7% 


Carbohydrate 
22.2% 


The first plantations were difficult to build. The ba- 
nana companies cleared away jungle and constructed 
roads, railways, and communication facilities. They also 
built villages for their workers and set up steamship 
lines to transport bananas throughout the world. 

Over the years, banana companies bought more and 
more land in the banana-growing countries. By the 
18905, the first firms had expanded into or had been re- 
placed by huge international companies. The villages 
grew into independent communities with housing, 
schools, shops, and hospitals for the workers and their 
families. 

Today, the companies control most of the world ba- 
nana trade. They strongly influence the economies and 
politics of the nations in which they operate. In 1974, to 
balance the power of the companies, many banana- 
growing countries formed a business league called the 
Union of Banana Exporting Countries. The league has 
demanded—and won- higher banana prices and work- 
ers’ wages. 

Scientific classification. Bananas belong to the banana fam- 
ily, Musaceae. They are genus Musa. 

Bananaquit is a small honeyeater type bird of the Car- 
ibbean, and Central and South America. It is about 10 
centimetres long, sooty grey to black above and yellow 
or yellowish green below. There is a distinct white eye 
stripe and a white spot on the wing. The bill is sharply 
curved and used to suck nectar from flowers. 

Scientific classification. The bananaquit is often classified 
with the honey creepers and flower-piercers in a separate fam- 
ily, Coerebidae. It is also sometimes placed with the New World 
warblers, Parulidae. It is Coereba flaveola. 


Banaras. See Varanasi. 

Banat. See Romania (Land regions). 

Banawe is a town in the Philippines. It lies in the 
mountainous province of Ifuago, in northern Luzon. 
Banawe has remarkable rice terraces, which experts re- 
gard as pioneering in the history of agriculture. The 
stone-walled terraces were built by the Ifuagos over 
about 2,000 years. Without them, it would be impossible 
to grow rice in the area, as there is no level land. The 
walls prevent the soil and rice from being washed away 
by heavy rain. The terraces follow the natural contours 
of the landscape, giving the mountainsides a steplike 
appearance. 

Banbridge (pop. 33,144) is a local government district 
in Northern Ireland. The market town of Banbridge is its 
administrative centre. Banbridge town lies on the River 
Bann. Its main street is at a lower level than its side 
streets and is linked to them by a bridge. The district's 
many industries include textile production (chiefly at 
Dromore), linen stitching and dyeing, shoemaking, and 
light engineering. Banbridge's farmers keep dairy cattle, 
Pigs, and poultry. Their crops include root crops and 
Seed grasses. 

Banbury is a market town in Oxfordshire, England. It 
lies on the River Cherwell and is the main town in the 
Cherwell local government district. In the 1600's, Ban- 
bury became famous for Banbury cakes, which were 
baked in the town. Banbury's original market cross, 
erected in the Middle Ages, was destroyed by the Puri- 
tans. The present cross at Banbury was erected during 
the 1800's. It is commemorated in the nursery rhyme 
Ride a cock-horse to Banbury Cross.” 
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Bancroft, George (1800-1891), was an American his- 
torian and diplomat. He became one of the most out- 
standing historians of the 1800s, a reputation based 
largely on his 10-volume History of the United States 
(1834-1874). The work earned high praise for its contri- 
bution to an understanding of the American point of 
view during the 18005. Bancroft viewed the history of 
the United States as evidence of a divine plan for free- 
dom and equality. His History and other works demon- 
strate his view of progress, in which the idea of Ameri- 
can democracy represented the highest form of 
civilization. 

Bancroft was born in Worcester, Massachusetts, 
U.S.A., and was educated at Harvard University, in Cam- 
bridge, Massachusetts, and in Germany. In 1823, he 
helped found the Round Hill School, a progressive 
school for boys, at Northampton, Massachusetts. Ban- 
croft taught at the school for eight years. He then de- 
voted the rest of his life to politics, diplomacy, and writ- 
ing. Bancroft's strong support for the Democratic Party 
earned him a number of political appointments. In 1845 
and 1846, he served as secretary of the U.S. Navy under 
President James K. Polk. He founded the United States 
Naval Academy at Annapolis, Maryland, in 1845. From 
1846 to 1849, Bancroft represented the United States as 
minister to Great Britain. He served as the U.S. minister 
to Germany from 1867 to 1874. 


Banbury Cross is an impressive landmark which dates from 
the 18005. The original cross was built in the Middle Ages. 
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Band is a group of musicians who play mainly wind 
and percussion instruments. Bands are different from 
orchestras, in which stringed instruments play the most 
prominent parts. Yet some bands include strings too. 

Bands today are of many different kinds. They play a 
wide range of music and perform on a variety of occa- 
sions. The most popular kinds of bands include brass 
bands, concert bands, dance bands, jazz bands, march- 
ing bands, military bands, and wind ensembles. The dif- 
ferent kinds of bands each have different combinations 
of instruments. Many make use of reed instruments 
(bassoons, clarinets, and oboes), as well as brass instru- 
ments, and other woodwind instruments. Brass bands 
have mainly brass instruments. Most types of bands, in- 
cluding brass bands, use some kinds of percussion in- 
struments. 

Brass bands are very popular in Britain, especially in 
northern England, where they are often associated with 
industrial factories or coalmines, whose workers used 
to perform in them. Most people who play in brass 
bands are not professional musicians, but are neverthe- 
less capable of a high standard of performance. 

Brass bands are ideally suited to open-air perform- 
ances, The instruments usually consist of cornets, flugel- 
horns, saxhorns, trombones, tubas (including a eupho- 
nium), and percussion instruments. Occasionally they 
include an alto or tenor saxophone. 

Concert bands are sometimes called symphonic 
bands in the United States, where they first developed 
after 1918. A concert band usually has between 50 and 
80 players. It contains brass instruments such as cornets, 
horns, trombones, and trumpets; woodwind instru- 
ments such as bassoons, clarinets, cors anglais, flutes, 
oboes, and piccolos; and percussion instruments. The 
first American concert bands performed arrangements 
of classical orchestral music from Europe. Later, major 
composers wrote music especially for concert bands. 
Among them are the Americans Aaron Copland and 
Morton Gould, the Australian-born Percy Grainger, the 
Austrian-born Arnold Schoenberg, the Britons Ralph 


Marching bands are a popular feature of parades and outdoor 
sports events. These bands consist mainly of brass, woodwind, 
and percussion instruments. 


Vaughan Williams and Gustav Holst, the French com- 
poser Darius Milhaud, the German-born Paul Hinde- 
mith, and the Russian-born Igor Stravinsky. 

Jazz bands developed mainly from black brass bands 
of the late 1800's. Jazz bands usually include a rhythm 
section made up of piano, double bass, and drums. 
These bands have a variety of other instruments de- 
pending on the type of jazz being played. For example, 
most groups that play Dixieland jazz, a lively style associ- 
ated with New Orleans, Louisiana, U.S.A., have a clarinet, 
trombone, and trumpet (or cornet), together with the 
rhythm section. Large jazz bands, popularly known as 
big bands, may have four or five saxophones, two to 
four trombones, three to five trumpets, and a rhythm 
section. See Jazz. 

Dance bands play music for dancing rather than 
music that is to be listened to. The number and type of 
instruments are similar to those found in most large jazz 
bands (see above). Some dance bands play both tradi- 
tional dance music, such as waltzes and Latin American 
dance melodies, and jazz. 

Marching bands. The members of marching bands 
march while they play. These groups resemble military 
bands. However, the musicians in marching bands gen- 
erally wear more colourful uniforms than do those in 
military bands. Marching bands may include a wide vari- 
ety of instruments. Some marching bands specialize in 
bagpipes, drums, or fifes. The type of music played by 
marching bands usually has a fast, steady tempo, suit- 
able for marching to. 

Marching bands do more than merely play music. 
They put on a spectacular visual display in which the 
musicians march along, often preceded by drum majors 
or majorettes and baton twirlers. In many countries, 
local marching bands often appear at sports and other 
public events, playing and performing a precision drill 
at the same time. The musicians may arrange themselves 
into formations such as stars. Marching bands may con- 
sist of as many as 300 players. 

Military bands include regimental and other bands 
connected with the armed forces in many countries, and 
bands using similar instruments to these regimental 
groups. 

Military bands have brass instruments, percussion in- 
struments, and woodwind instruments. The actual in- 
struments used differ from country to country and even 
from regiment to regiment. A British military band, for 
example, might have cornets, horns, a baritone saxhorn, 
trombones, trumpets, and tubas (including a eupho- 
nium); clarinets and bass clarinets, flutes or piccolos (or 
both), and alto and tenor saxophones; and percussion 
instruments. A double bass (that is, a string bass) may 
also be used. 

In a military band, the most prominent part is played 
by the clarinets. These are equivalent to the string sec- 
tion of an ordinary orchestra. A large amount of ceremo- 
nial and lighter music has been written for military 
bands. 

Wind ensembles have basically the same types ofin- 
struments as a concert band but no percussion and far 
fewer players generally. Wind ensembles usually have 
no more than 20 members. Composers from Mozart in 
the 1700's to Stravinsky in the 1900's have written works 
for wind ensembles. Many wind-ensemble pieces of 


music are designed to show off a player's ability as a vir- 
tuoso musician. Many others are compositions of great 
depth and beauty. 

History. The earliest bands consisted of trumpets or 
bugles, pipes, and drums. They accompanied armies on 
the march or into battle. Their purpose was to encour- 
age the troops. In the Middle Ages, more instruments 
were added. Various towns throughout Europe also de- 
veloped guilds or societies of musicians that formed 
town bands to play at civic occasions, festivals and cer- 
tain kinds of religious ceremonies. 

The earliest modern bands developed in France and 
Germany in the late 1600's and 1700s. Louis XIV of 
France had bands at his court that consisted of hautboys 
(oboes), bassoons, and drums. Frederick the Great of 
Prussia added clarinets and horns in the 1700s. The first 
British military bands also appeared in the 17005, and 
wind ensembles developed in many countries to pro- 
vide entertainment for functions at court or in great 
houses. 

Brass bands arose in the industrial areas of the United 
Kingdom during the 1800's. From the middle of the 
18005, military bands began giving concerts for civilians 
and thereby gave rise to the first concert bands. 

Dance bands and large jazz bands arose from the 
black American jazz bands of the early 1900s. The big 
bands reached their peak of popularity in the 1930s and 
1940's, playing a rhythmic type of jazz called swing. Dur- 
ing this period, most big bands performed in ballrooms 
or hotels and won a wide appeal through radio broad- 
casts. 

Among the most famous bandleaders of the swing 
era were Count Basie, Tommy Dorsey, Duke Ellington, 
Benny Goodman, Fletcher Henderson, Woody Herman, 
Stan Kenton, Glenn Miller, and Artie Shaw. 

In the 1950s and 19605, the first rock groups 
emerged, featuring electric instruments—lead and 
rhythm guitars and bass guitar—and drums. These were 
later transformed into the rock bands of the 1970s and 
1980's by the addition of a keyboard instrument (usually 
an organ or synthesizer). 

Related articles in World Book include: 

Gilmore, Patrick Sarsfield Miller, Glenn 
Goldman, Edwin Franko Orchestra 
March (music) Sousa, John Philip 


Banda, Hastings Kamuzu (1898- — ), was the 
leader of Malawi from 1963 to 1993. He became prime 
minister in 1963 and led Malawi—then the British pro- 
tectorate of Nyasaland—to independence in 1964. In 
1966, the Malawi Congress 
Party became the country's 
only legal political party. It 
declared Banda president 
that year. As president, 
Banda encouraged the de- 
velopment of agriculture, 
Which kept many labourers 
from leaving the country to 
find work in neighbouring 
lands, In 1970, a constitu- 
tional amendment made 
Banda president for life. In 
1993, it was repealed, and 
Malawi's people voted for 


Hastings Kamuzu Banda 
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a multiparty system. In 1994, Bakili Muluzi, leader of the 
United Democratic Front Party, defeated Banda in a 
multiparty election. 

Banda was born in the Kasungu district of Nyasaland. 
While in his late teens, he went to study and work in 
South Africa. He went to the United States in 1923 and 
graduated from the University of Chicago in 1931. Banda 
received an M.D. degree from the Meharry Medical Col- 
lege in Nashville in 1937 and then practised medicine in 
England and Ghana. In 1958, after living abroad for over 
40 years, Banda returned to Nyasaland to lead his coun- 
try's independence movement. 

Banda Islands. See Indonesia (table: Islands]. 
Bandage is any material used to hold a dressing or 
compress in place, to prevent infection of a wound, to 
apply pressure to control bleeding, or to support bro- 
ken bones. 

The most popular bandage in first aid is the triangular 
bandage. It can be easily made by cutting a 100- 
centimetre square of muslin or any similar cloth in half 
diagonally, making two triangular pieces. It will hold a 
dressing or splint in place on nearly any part of the 
body. As a sling, the triangular bandage will support in- 
jured forearms or hands. It will also support a broken 
rib or collarbone, or a sprained ankle, and makes an ex- 
cellent tourniquet to stop bleeding. 

The roller bandage is made of gauze or any light 
cloth. It measures from about 2.5 to 30 centimetres wide 
and from 4.5 to 9 metres long. In the hands of an expert, 
it serves for all purposes. A folded roller bandage, if 
sterile, may be used as a dressing or compress. But 
bandages as such are never placed in direct contact 
with a wound. 

The four-tailed bandage is a strip of cloth cut so as to 
form two tails at each end. It serves to hold dressings on 
certain parts of the body such as the nose or chin. 

The adhesive compress or sticking plaster is a band- 
age manufactured commercially. It consists of a small 
pad of gauze attached to a strip of adhesive tape for 
ready application on very small injuries. The bandage 
compress is a small square of gauze presewn onto a 
strip of muslin. It ties on. 

Rubber bandages, elastic bandages, and plaster 
bandages (cloth saturated with plaster of Paris), are use- 
ful in surgical treatment. 

See also First aid; Tourniquet. 

Bandaranaike, Sirimavo, (1916- _), served as 
prime minister of the Republic of Sri Lanka (formerly 
Ceylon) from 1960 to 1965 and from 1970 to 1977. She 
was the world's first female 
prime minister. 

Her husband, S.W.R.D. 
Bandaranaike, served as 
prime minister from 1956 
to 1959. After his assassina- 
tion in 1959, she became 
president of his Sri Lanka 
Freedom Party. Although 
she had no previous politi- 
cal experience, she was 
elected prime minister the 
next year. 

Mrs. Bandaranaike con- 
tinued her husband's so- 


Sirimavo Bandaranaike 
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cialist policies. Her government took over various busi- 
nesses and followed a neutral foreign policy toward 
Communist and non-Communist countries alike. Oppo- 
sition to her economic policies led to her party's defeat 
in 1965. However, her party won the 1970 election, and 
she became prime minister again. She served until 1977, 
when her party was again defeated. 

In 1988, Bandaranaike ran as her party's candidate for 
president. A constitutional amendment passed in 1978 
had made the president, rather than the prime minister, 
head of state. Bandaranaike lost the election. She was 
born in Balangoda in southern Ceylon (now called Sri 
Lanka). 

Bandicoot is a small mammal of Australia and New 
Guinea. Most bandicoots weigh less than 1 kilogram. 
Their fur is chiefly brown or grey, and they have a long, 
narrow head and sharp teeth. The second and third toes 
of their hind feet are joined. . 

Most kinds of bandicoot live in forests or other areas 
of heavy plant growth, but a species called the bi/by in- 


The bandicoot is a small ratlike mammal of Australia and New 
Guinea. Bandicoots have a narrow head and sharp teeth. 


habits deserts. Bandicoots dig burrows, or they build 
nests on the ground, using sticks and leaves. They eat 
mostly insects, spiders, and worms. 

Bandicoots are marsupials. Female marsupials give 
birth to tiny, poorly developed young. Like most marsu- 
pials, young bandicoots are carried in a pouch on the 
mother's belly until they develop more completely. Cer- 
tain rats of India and Sri Lanka are called bandicoots, but 
they are not related to the marsupials, 

Scientific classification. Bandicoots make up the marsupial 
family Peramelidae. 

Bandit is a robber who is usually one of a group of 
outlaws. The word comes from the Italian word bandito, 
which means outlaw. Bandits have always been com- 
mon in countries where government is weak. In England 
during the 11005, Robin Hood was a popular hero of the 
people against Prince John. 

Australian bandits included the bushrangers, who ter- 
rorized country districts during the 1800s. Probably the 
most famous of these were the Kelly gang. America's 
most famous bandits lived in the West during the late 
18005. They included Jesse James and Billy the Kid. In 
Mexico during the early 1900, Pancho Villa was some- 
times called the champion of the people against the 
government. 


Related articles in World Book include: 


Bass, Sam James, Jesse Robin Hood 
Billy the Kid Kelly, Ned Starr, Belle 
Bushrangers Rob Roy Turpin, Dick 
Dillinger, John H. Robbery Villa, Pancho 
Highwayman 


Bandung (pop. 1,401,108) is a city in Indonesia. It lies 
on a plateau 700 metres above sea leavel, and is famous 
for its pleasant climate and beautiful setting. Bandung is 
the capital of the province of West Java. As well as being 
an administrative and industrial city, it is also a tourist 
resort. 

The city. Bandung is 120 kilometres southeast of Ja- 
karta. A major road joins the two cities. For location see 
Indonesia (map). 

Bandung stands on a plateau which was once the bed 
of a great lake. High mountains, some of which are still 
active volcanoes, surround the plateau. Because of its al- 
titude, the average temperature in Bandung is 23° C. The 
average annual rainfall is about 200 centimetres. 

The main part of Bandung stretches from east to west. 
Residential suburbs extend northward on rising ground 
toward the mountain resort of Lembang. The city has 
many modern buildings including hotels, government 
and business offices, and hospitals. The streets are 
crowded with buses, cars, becaks (passenger carrying 
tricycles) and small horsedrawn carriages called dokars 
(from the English word “dogcart’). The main shopping 
centre is in and around Jalan Braga, where there are 
many shops specializing in Indonesian arts and crafts. 

Places of interest. The climate of Bandung and the 
opportunities for recreation attract many visitors from 
the hot, coastal regions of Java. Tourists also visit from 
other parts of Indonesia and from other countries. Popu- 
lar places to visit include a large pleasure park called 
Karang Setra, a zoo, and a swimming pool of interna- 
tional standard. There is also a playground with roads 
and buildings, where children can learn traffic laws 
while they play with toy vehicles. There is a geological 
museum with maps and fossils on display. The military 
museum of the Siliwangi division of the Indonesian 
army is also in Bandung. 

People. Most of Bandung' inhabitants are Sun- 
danese, people from the southern part of West Java. 
They are mainly Muslims, and speak Sundanese, one of 
the Indonesian languages. At school, children learn both 


Bandung is served by becaks (passenger carrying tricycles) aS 
well as motor transport. 


Sundanese and standard Indonesian, the national lan- 
guage. The Sundanese have their own folk tales, and 
their forms of gamelan music and traditional dancing 
are different from those of other people in the other 
parts of Java (see Gamelan). Many other people who live 
in Bandung have moved there from other parts of Indo- 
nesia. 

Education. Bandung is one of Indonesia's main cen- 
tres of learning and scientific research. Its universities 
include the Universitas Pajajaran and the Islamic and 
Roman Catholic universities. It also has the Bandung In- 
stitute of Technology which controls the Bosscha Ob- 
servatory in Lembang. This observatory is one of the 
best-equipped astronomical observatories in the South- 
ern Hemisphere. The Indonesian army's military staff 
college is in Bandung. There are also the Pasteur Insti- 
tute, which produces many types of serum, and the Ce- 
ramics Research Institute. 

Economy. Bandung lies in an area of rich land. About 
80 per cent of the world's quinine is grown on estates in 
the area. Other estates produce tea, sisal, tapioca (starch 
obtained from cassava roots), and rubber. Bandung has 
factories and mills which process many of these prod- 
ucts, including a quinine factory. The city also has rice 
mills, and factories which make textiles, drugs and med- 
icines, foodstuffs, and cigarettes. The Nusantara Aircraft 
Manufacturing Industry is based in Bandung. Factories 
in Padalarang, 20 kilometres to the northwest, produce 
paper, chemicals, and textiles. 

Bandung is an administrative centre. It contains of- 
fices of various provincial government departments for 
West Java. The city is the headquarters of the state rail- 
way system and postal service, both of which have large 
workshops there. Banking, insurance and other busi- 
nesses have offices in Bandung. The Indonesian armed 
forces have workshops, an ammunition factory, and an 
aircraft factory in the city. 

Good roads and rail services link Bandung with other 
important cities in Java. The Husein Sastranegara Airport 
is close to the city on the northwestern side. 

History. In the A.D. 800, the kingdom of Pasundan 
had its capital at Pakun, near present-day Bandung. The 
similar name Pakuan is still used for the modern resi- 
dence of the governor of West Java, which is in Ban- 
dung. By 1488, the town of Bandung was part of the 
Hindu kingdom of Pajajaran. It stood on the Citarum 
River, about 10 kilometres south of the present city. The 
kingdom was converted to Islam in the late 15005. Sul- 
tan Agung of Mataram conquered it shortly afterward 
(see Agung, Sultan). 

The town was refounded on its present site in 1811, 
when the postal road linking East and West Java was 
built. By 1846, Bandung had a population of more than 
11,000 and it continued to grow steadily. In 1864, after 
an earthquake destroyed Cianjur, Bandung became the 
administrative centre of the Priangan residency under 
the Dutch. 

Soon, Dutch settlers began to develop the land 
around Bandung, planting estates of cinchona (the plant 
that yields quinine). They also grew tea, sisal, kapok, and 
other crops. In 1884, a railway line linked Bandung with 
Jakarta, by way of Bogor. A second line, opened in 1906, 
linked the city with the north coast line from Jakarta to 
Surabaya. 
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During the Indonesian war of independence against 
the Dutch (1945-1949), Bandung was the centre of fierce 
fighting. In 1955, when he was president of Indonesia, 
Sukarno chose Bandung as the site for the first Confer- 
ence of Afro-Asian Nations. 

See also Java. 

Banff, Alberta (pop. 4,208), one of the most famous re- 
sort towns in Canada, is noted for its natural beauty. The 
town lies 1,387 metres above sea level, on the eastern 
slope of the Canadian Rockies, at the southeastern end 
of Banff National Park. 

More than 3 million tourists visit Banff yearly. The 
Rockies attract mountain climbers and skiers. Other visi- 
tors enjoy golf, fishing, and the famous hot sulphur- 
water swimming pools. The town was named after Banff, 
Scotland. 

See also Banff National Park. 

Banff and Buchan (pop. 82,949) is a local govern- 
ment district in Grampian Region, Scotland. It includes 
the fishing ports of Fraserburgh and Peterhead. Peter- 
head is one of the largest ports in Europe for white fish. 
It is also a service port for the North Sea oil industry. 
The rest of the district is agricultural. 

Banff National Park, established in 1885, is the old- 
est national park in Canada. The parks spectacular scen- 
ery has made it one of Canada's most popular tourist at- 
tractions. The park has many deep valleys, glaciers, 
lakes, and icecapped mountains. It lies on the eastern 
side of the Rocky Mountains in the southwest of the 
province of Alberta. 

Many features of Banff National Park have been 
shaped by glaciers during the past million years. Hun- 
dreds of glaciers still exist in the mountains. Streams 
formed by the meltwaters from some of these glaciers 


Banff National Park has spectacular scenery that makes the 
area one of Canada's most popular tourist attractions. 
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feed such lakes as Bow Lake, Lake Louise, Moraine Lake, 
and Peyto Lake. 

In 1883, railway workers discovered hot mineral 
springs in an area near what is now the town of Banff. In 
1885, the Canadian government declared 25 square kilo- 
metres around the springs to be a public land reserve. 
In 1887, the government expanded the reserve to 544 
square kilometres and declared it a national park. Today, 
the park covers over 6,400 square kilometres. 

See also Banff. 

Banffshire, a county in northeast Scotland, was abol- 
ished as an administrative area in 1975. See Grampian 
Region; Highland Region. 

Bangalore (pop. 3,302,296, met. area pop. 4,086,548) is 
the capital and largest city of Karnataka, a state in south- 
ern India. For location see India (political map). 

The city. Bangalore is India's fastest growing city. It 
covers nearly 120 square kilometres and is rapidly over- 
taking many other Indian cities in population size. Peo- 
ple from many areas have settled in Bangalore over the 
years. Languages spoken in the city include Kannada, 
Telegu, and Tamil. 

The city is situated 920 metres above sea level, on an 
east-west ridge on the Karnataka plateau. Its height 
makes its climate more pleasant than cities at lower alti- 
tudes. Temperatures vary between about 35 °C in sum- 
mer and 14 °C in winter. The city’s main problem has 
been a severe shortage of water. Bangalore has no local 
rivers and an annual rainfall of only about 90 centime- 
tres. The problem has become worse with the growth of 
population and industrial activity. But water from the 
Cauvery River is now being supplied direct through al- 
most 80 kilometres of pipeline. 

Bangalore has three main sections. There is a closely 
packed old town that grew up around the original mud 
fort first built in the 1500s and rebuilt in stone by the 
local ruler Hyder Ali in the 1700's. Today, this area is 
called Petta. It has markets that sell fruit, vegetables, and 
other products. Suburbs, laid out in wide streets on a 
rectangular pattern, with pleasant parks and gardens, 
fringe this old centre to the south and north. The eastern 
section was set aside for barracks by the British. 

The Maharajah’s Palace in the central city area was 
built in 1865 for an English merchant named Garret. It 


Bangalore is a major industrial centre in India. Women in the 
factory, above, are making watches. 


was taken over by the Maharajah of Mysore in 1881. 

Other buildings dating from the days of the British 
Empire include the Mysore Government Museum 
founded in 1866 (Mysore was the former name of the 
state of Karnataka) and the High Court designed by Sir 
Richard Sankey, a British architect, in 1864 and 1865. 

The state parliament building (called Vidhana Soudha) 
was completed in 1954. It was designed along the lines 
of an ancient Dravidian palace and is one of the biggest 
modern structures made of granite. 

Bangalore has an air of prosperity, arising from a 
pleasant atmosphere, lush vegetation, and elegant colo- 
nial bungalows, together with lively science-based in- 
dustries. Bangalore's wealthier residents and visitors can 
take advantage of a golf course, four first-class hotels, 
and two seasons of horse-racing each year. 

The city's parks include Cubbon Park, which covers 
120 hectares. It was laid out in 1864. Lal Bagh Botanic 
Garden, which covers 96 hectares, was laid out by Hyder 
Ali in the 1700's. 

Education. The city is the home of Bangalore Univer- 
sity (founded in 1964), the University of Agricultural Sci- 
ences (1964) and several major institutes of scientific re- 
search, including the Indian Institute of Science (1909), 
the Raman Research Institute (1943), the National Aero- 
nautical Research Laboratory (1960), and a division of the 
National Power Research Institute (1960). It is also the re- 
gional centre for broadcasting and publishing. Banga- 
lore has its own film studios, and there are more than 
150 cinemas in the city. 

Economy. Bangalore is a major industrial centre. It 
typifies India's mixed economy. The federal government 
controls some industries, including an aircraft factory, a 
machine-tool plant, and a railway carriage works. The 
state government owns factories that produce electrical 
goods, porcelain, soap, and telephones. The private sec- 
tor produces agricultural tools, computer software, 
footwear, glass, leather goods, medicines, paper, radio 
components, textiles, and watches. 

Four-fifths of all Indian silk comes from Karnataka. As 
a result, Bangalore is the nation's major silk market and 
export centre. Many local people work in the dyeing 
and weaving industries. Farmers in the region grow cof- 
fee, millet, and oilseeds, and raise sheep and cattle. 

Transport. Bangalore is one of India's major trans- 
port junctions. The roads of the South India highway 
system join there. Bangalore airport offers daily flights 
to Bombay, Madras, and Sri Lanka, and there are rail 
services to many major cities. 

History. Bangalore was founded by Kempe Gowda, à 
local chieftain, in 1537. He called the city Bengaluru, 
which means village of boiled beans. He built three 
chattris (pavilions) to mark the city limits. One of these 
pavilions, rebuilt by Hyder Ali in 1761, can still be seen 
in the Lal Bagh Botanic Garden. In 1799, in the Battle of 
Seringapatam, Hyder Ali's son Tipu Sultan was defeated 
and killed. The British, victors of the battle, restored the 
former Wodeyar rulers to the Mysore throne and 
handed Bangalore over to them. 

The British first stationed a garrison at Bangalore in 
1809. From 1831 to 1881, it served as a British adminis- 
trative headquarters. The British retained a military pre 
ence in Bangalore until 1947, when India became inde- 
pendent. 


Bangkok (pop. 5,876,000) is the capital and largest city 
of Thailand, and the only large city in that country. Thai- 
land is a nation of small towns and villages, and Bang- 
kok’s population is more than 10 per cent of the coun- 
trys inhabitants. 

The city lies on the delta of the Chao Phraya River. An 
area called Thon Buri, once briefly the nation’s capital in 
its own right, stands on the west bank of the river. Krung 
Thep, which stands on the east bank, now comprises 
about four-fifths of the total metropolis. For location, see 
Thailand (political map). 

Bangkok is Thailand's major port and commercial and 
cultural centre, with an area of about 1,565 square kilo- 
metres, Thai people usually call the city Krung Thep, 
which means City of Angels or Heavenly City. But that is 
only the first part of its official name, which runs to 27 
words. Bangkok was once called the “Venice of the East" 
because it had so many canals. 

The city is a sprawling, fast-growing metropolis. The 
finest of Bangkok's many magnificent temples and pal- 
aces stand near the river. The original Grand Palace, 
once the home of Thai kings, overlooks the river, but is 
now used only on formal occasions. Today, the royal 
family lives in the Chitlada Palace, about 2 kilometres to 
the northeast. 

In spite of its apparent shapelessness, Bangkok does 
have a number of distinctive districts, each with its indi- 
vidual character. The older part of Krung Thep lies to the 
west, between the river front and a north-south line run- 
ning through the railway station. The newer residential 
and industrial areas, which cover an area twice as large 
as the old city, have developed to the east of the station. 
About 5 kilometres east of the Grand Palace, the streets 
are lined with modern hotel and office buildings, fine 
shops, nightclubs, and cinemas. The national Assembly 
Hall is surrounded by military camps. 

The main commercial district is located in Sam Peng, 
the Chinatown area. In this crowded region, the popula- 
tion reaches a density of 15,000 people per square kilo- 
metre. Pahurat, the Indian quarter, noted for its textile 
shops, is nearby. The wealthier families live at Bang 
Kapi, on the eastern fringe of the city. To the south of 
this prosperous region, crowds of poor slum-dwellers 
and migrants live in shacks around Khlong Toei, the port 
area overlooking the Gulf of Thailand. 

People. About 97 per cent of Bangkok's inhabitants 
are Thais. They run the government. Chinese make up 
the largest minority of the population and they tradition- 
ally own the city’s businesses. Many Thais and Chinese 
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Bangkok, the capital of Thai- 
land, is located on the Chao 
Phraya River. The city has 
many ancient temples among 
its modern buildings. 


have intermarried, and many Chinese have taken Thai 
names and become Thai citizens. There are also small 
communities of Indians and Westerners. Three out of 
every five of Bangkok's inhabitants are under 30 years of 
age. 

Education and culture. Bangkok's population explo- 
sion has put tremendous pressure on the city's educa- 
tional system. The government, Christian missions, and 
the Chinese community all provide schools of various 
kinds. In addition, special institutions teach traditional 
arts and crafts, dancing, and cookery. There are also 13 
universities and a Catholic college. Seven of the univer- 
sities are government institutions, the other six are pri- 
vate. 

The temple dominates Bangkok culture. There are 
more than 400 temples in the city, most of them en- 
closed by walls. Many of them have become tourist at- 
tractions, but they also continue to perform their tradi- 
tional functions as religious, educational, and social 
centres. 

The oldest and largest of the temples is Wat Pho. It 
contains Thailand's biggest reclining Buddha (46 metres 
long and 15 metres high) and largest collection of Bud- 
dha images. Wat Pho was also the first centre for public 
education. Wat Traimit, another temple, has a Buddha of 
solid gold, standing 3 metres high and weighing more 
than 5 metric tons. 

Thailand's brilliant heritage can be traced in the Na- 
tional Museum (the largest in Southeast Asia), at the Na- 
tional Library, and in the National Theatre, which fea- 
tures dance, drama, and music. About 30 kilometres 
from Bangkok, at Samut Prakarn, is Muang Boran (the 
Ancient City). This is an 80-hectare exhibition of scale 
models of Thailand's most famous monuments. In Bang- 
kok itself, Timland (Thailand in Miniature) offers visitors 
a brief overview of the whole country. Other major tour- 
ist attractions include the Dusit Zoo with its famous 
white elephants, the Rose Garden Country Resort with 
its Thai cultural village, and the floating markets in Thon 
Buri. In the floating markets, the boats of both mer- 
chants and shoppers meet in a canal, while fruit, noo- 
dles, rice, vegetables, and other items are bought and 
sold. 

Some of the more curious sights of the city include 
the Pasteur Institute, where venomous snakes are 
"milked" of their poison twice a day in order to produce 
snake-bite antidotes. At a farm near Muang Boran, croc- 
odile wrestlers are faced with a choice of 30,000 croco- 
diles as opponents. Thai boxing, the national sport, in 
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The Temple of the Emerald Buddha is one of the many col- 
ourful buildings in Bangkok. Most of these buildings date back 
to the late 1700's and the 1800s. 


which feet as well as fists can be used, is a twice-weekly 
live television spectacular broadcast from Bangkok. 

Economy. Bangkok is Thailand's capital, chief port, 
and main centre of communication by road, rail, and air. 
Most of its people are engaged in government service, 
finance, transportation, and tourism. One age-old spe- 
cialist industry is the trade in jewellery, especially silver, 
bronze and precious stones. Textiles, building materials, 
food processing, and electronics are the city's major in- 
dustries. 

Most factories are small, except near the port. There, 
imported raw materials are processed and foreign- 
made components are assembled in large complexes. 
Since 1976, the official policy has been to locate industry 
on new suburban sites away from the overcrowded city 
centre. Bangkok houses about one-third of all Thailand's 
banks, and between them they hold three-quarters of all 
the country's financial deposits. 

Bangkok's transportation system was originally based 
on a maze of canals, which caused Western visitors to 
call the city “the Venice of the East.” But the vast increase 
in motor traffic forced the authorities to fill in many of 
the smaller canals and so provide extra roads. As a re- 
sult, Bangkok's drainage system has suffered, and dur- 
ing the rainy season low-lying areas of the city are regu- 
larly flooded. The enormous volume of daily traffic 
threatens to bring the city to a standstill, in spite of the 
best efforts of the Expressway and Transit authority. 

The port at Khlong Toei handles almost all of Thai- 
land's foreign trade. It imports manufactured goods. It 
exports gold, hides, rubber, silver, and tin. Food exports 
include processed fish, maize, rice, sugar, and tapioca. 
The export of manufactured goods, including vehicles 
and electrical goods, is increasing. 


Government. Bangkok's governor is elected by pop- 
ular vote. Many agencies struggle to meet the rapidly 
growing demands of a city that already consumes more 
than half the entire nation’s output of electrical power. 
There are shortfalls in some departments. Water sup- 
plies are sometimes irregular. Raw sewage flows 
through canals and open drains. Other municipal prob- 
lems include widespread pollution and an acute hous- 
ing shortage. 

Bangkok houses the regional headquarters of a num- 
ber of important United Nations and other international 
agencies, such as UNESCO (United Nations Educational, 
Scientific and Cultural Organization), UNICEF (United 
Nation's Children's Fund), WHO (World Health Organiza- 
tion), World Bank, and ESCAP (Economic and Social 
Commission for Asia and the Pacific). 

History. Until the late 1700's, Bangkok was little more 
than a riverside village. Then, in 1782, General Chao 
Phraya Chakri became King Rama |, and moved his 
stronghold from the west to the east bank of the Chao 
Phraya River. This meant that he was protected on three 
sides by a bend in the river. A vast muddy swamp pro- 
tected the open eastern side. The new monarch was de- 
termined to build a city worthy of a new dynasty. By the 
time he died, King Rama had established the palace 
complex. The area around it was surrounded by a wall 4 
metres high, 3 metres thick, and more than 7 kilometres 
long. It contained 63 gates and 15 forts. Thais believed : 
that the king's palace was the symbolic centre of the uni- 
verse, and the city's layout reflected that traditional be- 
lief. As a result, major temples and government build- 
ings were located close to the palace, to bask in its 
glory. Less important buildings were constructed in 
more distant locations. J 

Rama Il (1809-1824) and Rama III (1824-1851) built addi- 
tional impressive temples to serve as monasteries, li- 
braries, schools, and hospitals. Rama IV (1851-1868) 
began to lay out major streets, as well as improving the 
Grand Palace and extending the canal system. But it was 
Rama V (1868-1910) who made the capital a visibly mod- 
ern city along Western lines. He became well-known in 
the West as the hero of the story of Anna and the King 
of Siam, which was later transformed into the musical 
The King and I. Rama V demolished much of the obso- 
lete city wall to make room for new roads and bridges. 
In 1892, he inaugurated an electric tram service, and in 
1900, he opened the first line of the state railway system. 
He also built himself a superb three-storey, 81-roomed 
mansion, the largest golden teak building in the world. 

King Rama VI (1910-1925) continued this public works 
programme, establishing Chulalongkorn University in 
1916 and creating Lumphini Park as the city's first public 
recreational area. In 1937, the capital was formally di- 
vided into two municipalities: Thon Buri, which had 
briefly been the capital from 1769 to 1782, and Krung 
Thep. Both these townships were then of roughly the 
same area, together covering about 100 square kilome- 
tres. But four-fifths of the population lived in Krung _ 
Thep. In 1955 and 1966, Thon Buri was extended. Simi- 
larly, in 1942, 1955, and 1965, Krung Thep was greatly 
enlarged. The two municipalities were reunited in 1971, 
and a year later Bangkok and two neighbouring prov 
inces merged to form a single province—Krung Thep 
Maha Nakhon. 
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Rural villages lie throughout the countryside of Bangladesh. A large majority of the nation’s peo- 
ple live in rural areas. Boats provide their chief means of transportation. The boats travel along a 
network of waterways that flow through almost all parts of the country. 
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Bangladesh is a South Asian nation that once formed 
part of Pakistan. Bangladesh gained independence in 
1971 after a nine-month civil war between East Pakistan 
and West Pakistan, From 1947 to 1971, the region that is 
now Bangladesh was East Pakistan. More than half the 
people of Pakistan lived there. 

The northeastern part of India borders Bangladesh on 
three sides. Bangladesh shares many cultural and geo- 
graphical features with nearby West Bengal, a state of 
India. Bangladesh used to be known as East Bengal and 
together with West Bengal formed a region known as 
Bengal. The name Bangladesh means the land of the 
Bengalis. 

Bangladesh is one of the world's most populated 
countries. The nation's rapid population growth has led 
to serious overcrowding. The people of Bangladesh are 
called Bangladeshis. 

_Widespread poverty has long characterized the re- 
gion. Most Bangladeshis are poor farmers who struggle 
to make a living on small plots of land. Between the 
1960s and the late 1980s, the proportion of people liv- 
ing in the cities and towns more than doubled as people 
from the countryside moved away from the land in 
search of a higher standard of living. But many workers 
in the cities also are extremely poor. About 75 per cent 
of the population 15 years and older cannot read and 
write. About 85 per cent of the people are Muslims, and 
most of the rest are Hindus. There are also some Bud- 
dhists and Christians. 


Bangladesh has a lower percentage of city dwellers 
than do most South Asian nations. Only about 18 per 
cent of the people live in cities. Dhaka, formerly spelled 
Dacca, is the capital and largest city of Bangladesh. It 
has more than 34 million people. The city of Chittagong 
has more than 1 million people. Khulna, Narayanganj, 
and Rajshahi are cities with populations of more than 
200,000. 

Plant life thrives in the warm, humid climate of Ban- 
gladesh. Most of the land consists of a flat, fertile flood 
plain, crisscrossed by innumerable rivers and streams. 
The rivers deposit fertile soil along their banks during 
periodic floods. But many of the floods also cause wide- 
spread destruction in rural villages. g 

The region that is now Bangladesh has been gov- 
erned by Hindu, Muslim, and Buddhist rulers at various 
times in its history. The British East India Company be- 
came the leading power in the area in 1757. The region 
became part of the British Empire when Great Britain 
took control of India in 1858. Bloody conflicts between 
Hindus and Muslims led to the division of India into two 
nations in 1947, when India gained independence. 
Pakistan—consisting of East Pakistan and West 
Pakistan—was created out of the northeastern and north- 
western parts of India. Most of the people of both areas 
were Muslims. 

Many differences, both cultural and economic, di- 
vided the peoples of East and West Pakistan. In 1971, 
civil war led to the establishment of East Pakistan as an 
independent nation—Bangladesh. For more detailed in- 
formation on the events leading to the creation of Ban- 
gladesh, see the History section of this article. 
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National government. Bangladesh has a parliamen- 
tary system of government. A prime minister is the head 
of government and is chosen from the political party 
that wins the most seats in Parliament. Cabinet members 
are appointed by the prime minister to head depart- 
ments that carry out the functions of the government. A 
president serves as head of state. The position of presi- 
dent is mainly ceremonial. The president is elected by 
Parliament to a five-year term. 

The /atiya Sangshad (parliament) makes the country's 
laws. It has 300 members, each elected for a five-year 
term. Between 1972 and 1987, the elected members 
chose 30 women to occupy reserved seats. 

Local government. Villages are the smallest units of 
local government in Bangladesh. Villages are grouped 
together to form unions. These unions, in turn, form ad- 
ministrative units called upazil/as. A group of upazillas 
forms a zilla, or district, which is the largest local gov- 
ernment unit. Bangladesh is divided into four adminis- 
trative divisions: Dhaka, Chittagong, Khulna, and Rajs- 
hahi. Each division contains a number of districts. 
Governing councils at each level of local government 
consist of office bearers, or officials who are elected by 
the people. 

Political parties. Bangladesh has many political par- 
ties. The three most important parties are the Bangla- 
desh Nationalist Party (BNP), the Jatiya Dal (National 
Party), and the Awami League. The BNP gained control 
of parliament after elections in February 1991. The Jatiya 
Dal had held a majority of seats in parliament before the 
1991 elections. The BNP and the Jatiya Dal have similar 
platforms. Both favour a free enterprise economic sys- 
tem. The Awami League led Bangladesh’s fight for inde- 
pendence. The league supports many socialist eco- 
nomic policies. 

Armed forces. During the civil war of 1971, a guer- 
rilla resistance army called the Mukti Bahini (Freedom 
Force) was formed in what was then East Pakistan. After 
the war, members of the Mukti Bahini became part of 
the regular army, navy, and air force of Bangladesh. The 
country also has a militia. 


Facts in brief about Bangladesh 


Capital: Dhaka. 

Official language: Bengali. 

Official name: People's Republic of Bangladesh. 

Head of state: President. 

Head of government: Prime minister. 

Area: 143,998 km'. Greatest distances— north-south, 747 km; 
east-west, 463 km. Coastline—575 km. 

Elevation: Highest—Mount Keokradong, 1,230 m above sea 
level. Lowest—sea level. 

Population: Estimated 1996 population—117,944,000; density, 
893 people per km"; distribution, 84 per cent rural, 16 per cent 
urban. 7997 census—107,992,940. Estimated 2001 population— 
132,250,000. 

Chief products: Agricu/ture—jute, rice, sugar cane, tea, to- 
bacco, wheat. Manufacturing—jute products, leather, paper 
and paper products, textiles. Mining—natural gas. 

National anthem: “Amar Sonar Bangla’ ("My Golden Bengal’). 

National holidays: Shaheed Day (Martyrs Day), February 21; In- 
dependence Day, March 26; Victory Day, December 16. 

Money: Currency unit—taka. One taka = 100 poisha. 


Government 


The National Parliament Building in Dhaka, the capital of 
Bangladesh, was completed in the early 1980s. It is part of a 
complex of government buildings. 


The Bangladesh flag was of- 
ficially adopted in 1972. The 
red stands for the sun and the 
green for scenic beauty. 


National emblem. A water 
lily, the national flower of 
Bangladesh, appears in the 
centre of the emblem. 
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Bangladesh lies in South Asia. Southern Bangladesh borders 
the Bay of Bengal, an arm of the Indian Ocean. The northeastern 
part of India borders Bangladesh to the west, north, and east. 
Burma lies to the southeast. 


Traffic jams occur frequently in the cities of Bangladesh. Ban- 
gladesh is one of the world’s most densely populated count 
and overcrowding is a problem in both urban and rural areas. 


mural villagers live in simple one- or two-room homes with 
5 atched roofs. The Bangladeshis shown above are building a 
rick home, but many rural dwellings are made of bamboo. 
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Population and ancestry. For Bangladesh's total 
population, see the Facts in brief table with this article. 
Bangladesh is one of the world's most densely popu- 
lated countries. It has a population density of over 800 
people per square kilometre. 

Most of the people of Bangladesh are probably de- 
scendants of peoples who migrated to the area thou- 
sands of years ago from what are now Burma, Tibet, a 
northern India, The term Bangladeshis refers to all the 
people of Bangladesh. More than 95 per cent of Bangla- 
desh's population are Bengalis. The Bengalis are a short, 
dark-skinned people. They speak a language also called 
Bengali. 

Bangladesh also has several minority groups. They in- 
clude various ethnic groups that live mainly in the Chit- 
tagong Hills of southeastern Bangladesh. The largest 
groups include the Chakmas, the Marmas, the Mros, 
and the Tipperas. 

Way of life. Most Bangladeshis farm the land with 
simple tools and ancient methods, much as their ances- 
tors did many years ago. Since the mid-1970's, however, 
there has been increasing use of fertilizers and new 
kinds of seeds. About 75 per cent of all adult Bangla- 
deshis cannot read and write. 

About 82 per cent of the people of Bangladesh live in 
rural areas. Clusters of thatch-roofed houses dot the 
countryside. Most rural villagers build homes made of 
bamboo. A typical home consists of only one or two 
rooms. About three-fifths of homes in rural areas have 
neither electricity nor plumbing. 

Most of the families in the cities and towns live 
crowded together in small wooden houses. Some 
wealthy city families have large brick or concrete 
homes. In urban slums, the houses are built of ca 
board, scraps of wood, or sticks. Most idus and 
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members of other minority groups live together in dis- 
tinct neighbourhoods. 

Many of the people of Bangladesh do not have 
enough food to eat. Although food production has in- 
creased since the mid-1970s, the country neither raises 
nor imports enough to feed its large population. Few 
Bangladeshis have much variety in their meals. Rice and 
fish are the two most important foods. They are usually 
served together in a spicy curry sauce, Tea sweetened 
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with sugar is a popular beverage, though some people 
may drink only water most of the time. 

People throughout Bangladesh wear loose, light- 
weight clothing because of the warm, humid climate, 
Most of the women wear a sari, a long piece of plain or 
printed cloth wrapped around the waist and draped 
over one shoulder. A short blouse is worn underneath. 
Many Muslim men wear a /ungi, a tight skirtlike gar- 
ment. The dhoti, worn by Hindu men, is a piece of cloth 
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wrapped around the waist and between the legs. Men 
may also wear shirts. People of rural areas generally go 
barefoot. City dwellers may wear shoes or sandals. 

Many Bangladeshis like to spend their leisure time 
chatting with friends and relatives. The men usually 
gather in cafes, and the women visit one another at 
home. The people enjoy religious festivities. 

Religion affects much in the lives of most Bangla- 
deshis, including food, marriage customs, and family re- 
lationships. About 85 per cent of the people are Mus- 
lims. The laws of Islam, the Muslim religion, forbid the 
eating of pork. Most Muslim parents arrange marriages 
for their children. Under Islamic law, a Muslim man may 
have up to four wives at a time. But a law in Bangladesh 
prohibits a man taking a second wife during his first 
marriage without his first wife's consent. The men in a 
Muslim family have far more authority and freedom than 
the women have. Many Muslim women avoid social 
contact with men who do not belong to their family, and 
they participate in few activities outside the home. They 
cover their heads with veils in the presence of strangers. 
In 1988, a constitutional amendment made Islam the 
state religion of Bangladesh. See Islam. 

Less than 15 per cent of the people of Bangladesh are 
Hindus. Hindus are divided into various social classes 
called castes. Each caste observes its own customs and 
rules of behaviour. Caste regulations limit the extent to 
Which members of one caste may associate with mem- 
bers of another caste. Hindu parents also arrange their 
children’s marriages. Intermarriage between castes is 
rare. Hindu women have more social freedom than 
Muslim women do, though Hindu women have few 
legal rights. See Hinduism; Caste. 

Most of the ethnic groups of the Chittagong Hills area 
Practise Buddhism. Some groups combine Buddhist 
Principles with local religious beliefs. Less than 1 per 
cent of the people of Bangladesh are Christians. 
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Shoppers and vendors 
gather at open-air market 
places, such as this one in 
Dhaka. In many families, the 
men do most of the shopping, 
and the women stay at home 
doing household chores. 


Education. About 30 per cent of all Bangladeshis 15 
years of age or older can read and write. No law re- 
quires children to go to school, and less than half the 
youngsters of school age do so. Bangladesh has about 
53,000 primary and secondary schools and about 850 
colleges and technical colleges. 

The University of Dhaka is the country's largest uni- 
versity. Dhaka is also the home of the Jahangirnagar 
Muslim University and the Bangladesh University of En- 
gineering and Technology. Other universities are in 
Chittagong, Mymensingh, and Rajshahi. 

Health. Food shortages and insanitary living condi- 
tions in Bangladesh contribute to widespread cholera, 
leprosy, tuberculosis, and other diseases. Epidemic dis- 
eases kill thousands of Bangladeshis annually. 

Government organizations, the Red Crescent Society 
and other non-government groups are working to im- 

rove health conditions. One of the nation's objectives is 
"Health for all by the year 2000." By then, the government 
hopes to reduce the annual birth rate to 1 per cent. 

The arts. Bengali literature has flourished for hun- 
dreds of years. In medieval times, Bengali literature was 
often strongly religious or romantic. Since the 18005, 
several writers, including the poet Michael Madhusu- 
dan Dutt, Rabindranath Tagore, who won the Nobel 
Prize for literature in 1913, and the country's national 
poet Kazi Nazrul Islam, attracted international attention. 
See Tagore, Sir Rabindranath. 

Bangladesh has a rich tradition in painting and terra- 
cotta sculpture. Much of the country's traditional archi- 
tecture developed under Muslim rule during the 1500's 
and 16005. This style features domes, towers, and 
pointed arches. Traditional painting has the brilliant col- 
ours and elaborate decorations of Muslim religious art. 
The 1971 war of independence made a deep impression 
on painters. Modern painting in Bangladesh was pio- 
neered by Zainul Abedin and Quamrul Hasan. 
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Almost all of Bangladesh consists of a flat, low-lying 
alluvial plain (land formed from soil deposited by rivers). 
Most of the country lies less than 15 metres above sea 
level. The far northeast and southeast corners of Bangla- 
desh have many hills. Mount Keokradong, the country's 
highest peak, rises 1,230 metres above sea level in the 
Chittagong Hills area in the southeast. 

Rivers and streams. Three major rivers—the Brah- 
maputra, the Ganges, and the Meghna—flow through 
the flat plains that cover most of Bangladesh. These riv- 
ers and their branches overflow during the rainy season 
and deposit fertile soil along their banks. The soil de- 
posits that have built up at the mouths of the rivers form 
the broad Ganges Delta. Rice and jute, the most impor- 
tant crops of Bangladesh, thrive in the wet delta region. 
Many small streams and canals also crisscross the coun- 
try. 
P Costos of Bangladesh extends 575 kilometres 
along the Bay of Bengal. Deep inlets mark the jagged 
coastline of the country, and small islands dot the off- 
shore delta area. 

Plants and animals. Forests cover about one- 
seventh of the land. They provide high-quality timber, 
bamboo, and cane. Groves of mango, banana, coconut, 
and other trees surround many villages. Rubber planta- 
tions are spreading in the hilly regions. The swampy 
Sundarbans region in the southwest is one of the last 
places where the Royal Bengal tiger has survived in the 
wild. Other animals include bears, cheetahs, crocodiles, 
deer, elephants, leopards, and about 750 species of 
birds. The magpie robin is the national bird. 


The land 
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Countless rivers and streams flow through Bangladesh. The 
inland waterways provide an important source of fish, and they 
also serve as the country's chief transportation routes. 


Climate 


Bangladesh is generally warm and humid throughout 
the year. The temperature varies little from one part of 
the country to another, though the north may be slightly 
cooler than the south in winter. Temperatures in Bangla- 
desh average about 28° C in April, the hottest month in 
most parts of the country. January, the coldest month in 
Bangladesh, has an average temperature of 18° C. 

Bangladesh receives ample rain. The eastern part of 
the country has an average annual rainfall of about 250 
centimetres and the west has an average of about 165 
centimetres. The far northeastern region gets the most 
rain—as much as 635 centimetres a year. In most years, 
the rainy season in Bangladesh lasts from mid-March to 
the end of October. Afternoon thunderstorms occur fre- 
quently from mid-March to mid-May. The heaviest rain 
comes during the monsoon season, from mid-May to 
October. Many of the monsoon rains cause the rivers to 
overflow and flood the surrounding countryside. 

Cyclones often strike Bangladesh at the end of the 
monsoon season. These violent storms may be accom- 
panied by huge tidal waves that rise from the Bay of 
Bengal and sweep across the low-lying countryside. 
Some of the most severe cyclones and tidal waves have 
destroyed towns and villages and killed thousands of 
people. Livestock are drowned and crops lost. As a re- 
sult the homeless people suffer starvation until relief 
agencies can supply them with food. 


The warm, humid climate of Bangladesh is ideal for grow- 
ing rice and other crops. Heavy rains water the flat, fertile plain 
that cover most of the country. 


Economy 


Bangladesh ranks as one of the poorest countries of 
the world. It has an average annual per capita (per per- 
son) income of about 150 U.S. dollars a year. 

The economy of Bangladesh is underdeveloped and 
depends almost entirely on agriculture. The country has 
few natural resources, and it lacks the equipment and 
skilled labour necessary to develop heavy industries. 
The civil war of 1971 caused a serious breakdown of the 
economy. Farming activities were interrupted as mil- 
lions of people fled their homes to escape the fighting. 
Factories and shops were destroyed, and transportation 
and communication lines were damaged. 

Shortly after Bangladesh became independent, the 
government took control of the chief businesses and in- 
dustries. Many of these establishments had been owned 
by West Pakistanis before the civil war. 

Natural resources. Fertile soil is probably the chief 
natural resource of Bangladesh. Farmers in almost all 
parts of the country grow jute, rice, sugar cane, to- 
bacco, and wheat in the rich, wet soil. 

Much natural gas and some petroleum have been dis- 
covered in Bangladesh. The country also has small de- 
posits of coal, limestone, and peat. 

Agriculture dominates the economy. It accounts for 
about 50 per cent of the gross domestic product (the 
value of all production in Bangladesh), it employs about 
75 per cent of all workers, and it accounts for about 80 
per cent of the country's export earnings. The total area 
under crops is nearly 130,000 square kilometres. 

Rice accounts for 80 per cent of the land used for 


The Processing of jute ranks as the leading industry of Ban- 
3 ladesh. Workers in a jute mill spread the plant fibres out of 
‘ors to dry before spinning them into string or rope. 
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crops. Farmers harvest three crops of rice in most years. 
Bangladesh ranks among the leading rice-growing 
countries. Jute, a plant whose fibres are made into string 
or woven into cloth, grows on 6 per cent of the coun- 
trys farmland. Wheat occupies 4 per cent of the farm- 
land, while other crops, including oilseeds, pulses, 
sugar cane, tea, and vegetables, account for the other 10 
per cent. Much high-quality tea is exported. 

Many farmers in Bangladesh raise livestock. Most of 
the animals are undernourished, and the cattle do not 
produce much milk. But the large number of livestock 
make Bangladesh a leading supplier of animal hides and 
skins. 

Manufacturing. Bangladesh has few large factories, 
and most of them process agricultural products. The 
country is too poor to import the large quantities of raw 
materials needed for heavy industries. 

The processing of jute ranks as the chief industry of 
Bangladesh. Factories spin the raw jute fibres into string 
and rope, which then may be woven into burlap or 
other materials. Bangladesh also manufactures leather, 
matches, paper and paper products, and textiles. 

Many Bangladeshis work in their homes making 
items that are sold in shops or exported. Some craft- 
workers weave cotton, jute, or silk into cloth. Others 
make embroidered items; leather goods; pottery; wood- 
enware; and articles of brass, copper, gold, or silver. 

Fishing industry. Fish thrive in the many inland wa- 
terways of Bangladesh and in the coastal waters of the 
Bay of Bengal. The people catch large quantities of fish 
for their own use. Shrimps and prawns from the Bay of 
Bengal have become valuable exports. 

Foreign trade. Jute is the main export of Bangladesh. 
The country also exports fish, leather, and tea. Leading 
imports include building materials, chemicals, coal, 
electrical appliances, food and food products, machin- 
ery, petroleum, textiles, and transportation equipment. 

Transportation. Waterways serve as the chief trans- 
portation routes in Bangladesh. The country has about 
7,240 kilometres of navigable waterways. Passenger and 
cargo ships make regular trips on the major rivers be- 
tween the largest cities and towns. The people also use 
canoes and small wooden boats for transportation. Chit- 
tagong is the country's chief seaport. Major river ports 
include Barisal, Chalna Port, Chandpur, Dhaka, and 
Narayanganj. 

Roadbuilding is difficult and expensive in Bangladesh 
because of the need for bridges across the numerous 
rivers and streams. Many of the countrys roads and rail- 
ways become unusable during the monsoon season, 
when heavy flooding occurs. Bangladesh has about 
5,800 kilometres of paved roads and about 2,900 kilome- 
tres of railway lines. An international airport handles 
flights to and from Dhaka. 

‘Communication. Bangladesh has both Bengali and 
English-language newspapers. The government owns 
the countrys six radio stations and one television sta- 
tion, and the telegraph and telephone systems. Few 
homes in rural areas have telephones or radios. Villag- 
ers may gather in cafes or other public places to listen 
to radio-broadcasts. Only a small number of families can 
afford a TV set. 
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Early history. Ancient Hindu epics indicate that thou- 
sands of years ago, tribal people inhabited a kingdom 
called Vanga in the region that is now Bangladesh. Be- 
fore about the 2005 B.C., the region formed part of the 
Maurya Empire. This empire broke up about 185 B.C, 
and local kings then ruled Bengal. From about A.D. 320 
to 500, the region was part of the Gupta Empire. See 
Maurya Empire; Gupta dynasty. 

Buddhist rulers gained control of eastern Bengal in 
the mid-700s. Buddhist culture spread throughout the 
region. After about 300 years of Buddhist rule, Hindu 
kings came to power. Beginning in the 1200s, Turkish 
Muslims who had conquered northern India extended 
their control into eastern Bengal. Independent Muslim 
rulers governed parts of Bengal until 1576, when the 
Mughal emperor Akbar conquered the region. 

Mughal rule. Bengal became part of the Mughal Em- 
pire, which spread across most of what is now Afghani- 
stan, India, and Pakistan. Muslim art and architecture 
flourished. By about the 1600s, most of the people of 
eastern Bengal had been converted to Islam. 

The Mughal emperors appointed governors called 
nawabs to rule the provinces of the empire. In the early 
17005, the empire began to break up, partly because 
powerful Hindu groups in central and western India re- 
belled against Muslim rule. At the same time, Bengal 
and other provinces became increasingly independent 
as the nawabs took more power for themselves. 

The growth of European influence. During the 
15005, British, Dutch, French, and Portuguese traders 
competed for control of the profitable trade between 
the East Indies and Europe. By the 1600s, European 
trade settlements had been established in Bengal. At 
first, the Europeans met strong resistance from the pro- 
vincial nawabs, who demanded taxes in return for trade 
privileges. But after the Mughal Empire began to 
weaken in the 1700s, the Europeans increased their in- 
fluence. Ambitious Mughal nawabs, nobles, and gener- 
als competed for power. The Europeans took sides in 
many of these conflicts, offering their support in return 
for monopoly trade privileges and other rewards. 

The East India Company was chartered by the Eng- 
lish government in 1600 to develop trade with India and 
the Far East. By the mid-17005, the company had be- 
come the strongest trading power in Bengal. In 1757, 
company forces led by Robert Clive defeated the nawab 
of Bengal in the Battle of Plassey. Clive put a puppet 
nawab in office, but the East India Company actually 
ruled Bengal. See East India Company. 

Corrupt company officials made huge profits on jute 
production in eastern Bengal, but they did little to im- 
prove the welfare of the people. Opposition to the com- 
pany spread, and led the Indian Revolt in 1857. The re- 
volt failed, but it caused the British government to take 
over the company in 1858. 

British India. Bengal became a province of British 
India. Under British rule, industrial development and ed- 
ucational reforms advanced rapidly in western Bengal, 
where most of the people were Hindus. But eastern 
Bengal, where most of the people were Muslims, re- 
mained backward and agricultural. 

In 1905, the viceroy (governor) of British India divided 
Bengal into two parts—West Bengal and East Bengal. 
East Bengal became part of a new province. Many Hindu 
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Bengalis objected to the division. They feared a loss of 
their economic and political power. But Muslims fa- 
voured the division because they made up the majority 
of the province's population. The conflict led to bloody 
rioting between Hindus and Muslims in Bengal. The 
British reversed the division in 1911, and Bengal again 
became a single province. 

Throughout British India, independence movements 
began to gain strength during the 1900's. The Muslim 
League, a political organization formed in 1906, became 
the voice of Indias Muslim minority. By 1940, league 
leaders were demanding that a separate Muslim 
nation—to be called Pakistan—be created out of Indian 
territory. Riots between Hindus and Muslims in the 
1940's convinced government leaders that India would 
have to be divided. In 1947, Great Britain granted inde- 
pendence to India and established Pakistan as an inde- 
pendent country. Western Bengal became a state of 
India. Eastern Bengal became East Pakistan. See Pakistan 
(History). 

East Pakistan was separated from West Pakistan by 
about 1,600 kilometres of Indian territory. The people of 
the two parts of Pakistan shared a common religion, but 
they had little else in common. They spoke different lan- 
guages and had different cultures and traditions. East 
Pakistanis made up more than half the population of 
Pakistan, but West Pakistanis controlled the govern- 
ment, economy, and armed forces. Only about a fourth 
of the money spent by the government went to East Pak- 
istan. The per capita annual income of East Pakistan was 
less than three-fifths that of West Pakistan. ; 

Over the years, East Pakistanis grew increasingly dis- 
satisfied with the government of Pakistan. In November 
1970, a cyclone and tidal wave struck East Pakistan and 
killed about 266,000 people. Many East Pakistanis ac- 
cused the government of delaying shipments of relief 
supplies to the devastated areas. 

In December 1970, elections were held to choose an 
assembly that would serve as a legislature and write à 
new constitution. The Awami League, a party led by East 
Pakistan's Sheik Mujibur Rahman (known as Sheik 
Mujib), won a majority of the seats. The party strongly 
supported increased self-government for East Pakistan. 

On March 1, 1971, President Yahya Khan of Pakistan 
postponed the first meeting of the assembly. East Paki- 
stanis protested, and Yahya Khan sent army troops to 
East Pakistan to put down the protests. Sheik Mujib was 
imprisoned in West Pakistan. 

Civil war soon broke out. The fighting began in East 
Pakistan. Then, on March 26, 1971, the East Pakistanis de 
clared East Pakistan an independent country called Ban 
gladesh. They formed a guerrilla army to fight the gov- 
ernment troops. Thousands of civilians died in the 
fighting that followed, and millions of refugees poured 
into India. q 

During the early months of the civil war, East Pakistan! 
guerrillas also crossed into India. The government __ 
forces shelled Indian territory and followed the guerril- 
las across the border. Indian troops fought border 
clashes with the Pakistani government soldiers. In De- 
cember 1971, the Indian Army advanced into East Paki- 
stan and joined the guerrillas. The combined forces of 
the Indians and guerrillas overpowered West Pakistan, 
which surrendered on Dec. 16, 1971. 


The new nation. Sheik Mujib was released from 
prison in January 1972. He returned to Bangladesh in tri- 
umph and became the country's prime minister. In 1974, 
Bangladesh joined the United Nations (UN). 

Bangladesh faced staggering problems as an inde- 
pendent country. Millions of its people were homeless. 
Trade, transportation routes, and communication lines 
had to be restored. Hospitals, factories, and schools had 
to be rebuilt. Reconstruction programmes began almost 
immediately. But floods and food shortages caused 
widespread suffering, and charges of political corrup- 
tion weakened the government. 

In January 1975, Bangladesh amended its Constitution 
to give the president all executive power. Mujib re- 
signed as prime minister and took office as president. 
He soon suspended all opposition political parties and 
declared Bangladesh a one-party state. In August 1975, 
military leaders killed Mujib. They dissolved the parlia- 
ment, took control of the government, and began to rule 
under martial law. Ziaur Rahman (known as Zia), an army 
officer, became head of the martial law government in 
November. He took the title of president in 1977. In 1978, 
the people elected Zia president. In 1979, Zia became 
head of the Bangladesh Nationalist Party (BNP), which 
had formed after the 1978 elections. In 1979, the military 
leaders ended martial law, and the people elected a 
new parliament. Zia remained president. In 1981, rebels 
led by a military officer killed Zia. Vice President Abdus 
Sattar was elected president later that year. 

In 1982, military leaders again took control of the gov- 
ernment of Bangladesh. Lieutenant General H. M. Ershad 
Suspended the Constitution and established martial law 
under his rule. From 1982 to 1984, Ershad banned politi- 
cal activities. He took the title of president in 1983. 

E In May 1 986, Ershad allowed the first parliamentary 
vlone in Bangladesh since 1979. In August, Ershad 
Tonus from the army in order to run as a civilian can- 
idate for president. He became head of the Jatiya Dal, 
Party formed by his supporters. In November 1986, the 
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A cyclone and tidal wave 
struck Bangladesh in 1991. 
About 138,000 people died in 
the disaster, which caused bil- 
lions of dollars in damage. Cy- 
clones often strike Bangla- 
desh. These violent storms 
may be accompanied by huge 
tidal waves that sweep across 
the countryside. 


people elected him president. Soon after, the Parliament 
passed a law protecting Ershad from prosecution for ac- 
tions taken during the period of martial law. He then 
ended martial law and restored the Constitution. 

Beginning in late 1990, thousands of people held vio- 
lent protests against Ershad's government. Ershad re- 
signed as president in December, and Bangladesh's 
chief justice became acting president. Ershad was later 
arrested and charged with corruption and possession of 
illegal firearms. He was convicted on the firearms 
charge and sentenced to 10 years in prison. He has ap- 
pealed against the conviction. Ershad was later con- 
victed on another charge of corruption. He also ap- 
pealed against this charge. 

Legislative elections were held in February 1991. In 
the elections, the BNP gained control of Parliament, and 
its leader, Khaleda Zia, became prime minister. Zia, the 
widow of President Zia, became the first woman prime 
minister of Bangladesh. In September 1991, Bangladesh 
amended its constitution and returned executive power 
to the prime minister. The position of president became 
mainly ceremonial. 

In 1988, Bangladesh experienced one of the worst 
monsoon floods in its history. More than 2,000 people 
died and about 25 million became homeless. In April 
1991, a cyclone and tsunami (a huge, destructive wave) 
struck Bangladesh. About 138,000 people died in the 
disaster which caused the country tremendous financial 


loss. 
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Questions 
What does the name Bangladesh mean? 
Who was Rabindranath Tagore? 
What is a sari? A lungi? 
When did the East India Company gain control of Bengal? 
What are the country's chief agricultural products? 
What country borders Bangladesh on three sides? 
What three major rivers flow through Bangladesh? 
What percentage of the country's people live in cities? 
What is the Sundarbans? 
What is the country's chief natural resource? 
Bangor, in Northern Ireland. See North Down and Ul- 
ster. 
Bangor, in Wales. See Arfon. 
Bangui (pop. 473,817) is the capital and largest city of 
the Central African Republic. Bangui lies in the south- 
west on the Ubangi River. For location, see Central Afri- 
can Republic (map). 

Bangui is the commercial centre of the Central Afri- 
can Republic. Most of the country's exports are shipped 
from the city's port on the Ubangi. Bangui's business dis- 
trict has many new blocks of flats and office buildings. 
Most of the people live in modern housing. 

Bangui was founded by the French in 1889. The city 
became part of the newly established French territory of 
Ubangi-Shari in 1894. In 1958, the territory achieved lim- 
ited self-government and was named the Central African 
Republic. The republic gained full independence from 
France in 1960, 

Bangweulu, Lake. See Lake Bangweulu. 

Banian. See Banyan tree. 

Banjarmasin, also spelled Bandjarmasin (pop. 
381,286), is the capital of South Kalimantan province in 
Indonesia. The city lies on the Barito River in southeast- 
ern Borneo. Banjarmasin exports oil, timber, copra, and 
diamonds. It was founded by the Dutch in 1711. During 
World War II, Japanese forces seized the city. The Allies 
recaptured it in 1945. For the location of Banjarmasin, 
see Indonesia (map). 

Banjo is a stringed musical instrument that has a round 
metal or wooden body and a long fretted (ridged) neck. 
The body is actually a small drum with a tightly 
stretched skin, called a head, on one side. Most banjos 
have five strings. They extend from the pegbox, at the 
top of the neck, to the fai/piece, on the far side of the 
head. The strings are supported by a low flat bridge on 
the head. The player plucks the strings with the thumb 
and fingers of the right hand or with a p/ectrum (pick). 
The fingers of the left hand press down on the strings 
along the neck to create different notes. 

The banjo probably originated in Africa. Black slaves 
from western Africa brought the instrument with them 
to the Western Hemisphere. During the early 19005, the 
banjo was used as a rhythm instrument in jazz bands. 
Today, the banjo is used mainly to play folk and country 
music. 


Banjul, in Gambia, is a centre for trade and industry. The city 
has many modern buildings such as the bank pictured above. 


Banjul (pop. 44,188) is the capital and the largest city of 
Gambia. It lies at the mouth of the Gambia River on St. 
Marys Island, along the west coast of Africa (see Gam- 
bia [map]). A bridge connects Banjul with the mainland. 

Banjul is Gambia's chief port. Peanuts are the ports 
main export. Most of Gambia's manufacturing takes 
place in the Banjul area. The area has factories for proc- 
essing peanuts, producing beverages and clothing, and 
assembling farm machinery. 

The British founded the city in 1816, and called it 
Bathurst. The city began as a base for British efforts to 
stop the slave trade in Africa. It soon became a general 
trade centre. The British administered the city as part of 
a colony they had established in Gambia until the coun- 
try gained its independence in 1965. The city was re- 
named Banjul in 1973. 


The banjo is a stringed musi- 
cal instrument played with the 
fingers or with a pick called a 
plectrum. The banjo is used 
primarily to play folk music 
and country music. 
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The development of modern banking began in Italy. The painting on the left shows an Italian 
bank of the 14005. Pictured in the centre is a scene in an American bank of about 1910. On the 
right, a customer at a modern bank withdraws cash from an automated cash dispenser. 


Bank 


Bank is a business establishment that safeguards peo- 
ple's money and uses it to make loans and investments. 
People keep their money in banks rather than at home 
for several reasons. Money is safer in a bank than at 
home. A current account (cheque account) with a bank 
provides an easy way to pay bills. Also, money depos- 
ited in many types of bank accounts earns additional 
Money for the depositor. People who put money in a 
bank are actually lending it to the bank, which may pay 
them interest for the use of their funds. 

Banks are an essential part of business activity. Com- 
panies borrow from banks to buy new equipment and 
build new factories. People who do not have enough 
money to pay the full price of a home, a car, or some 
A product also borrow from banks. In these ways, 

anks promote the sale of a wide range of goods and 
Services, 

Banking is nearly as old as civilization. The ancient Ro- 
WE developed an advanced banking system to serve 
b ir vast trade network, which extended throughout Eu- 
pe, Asia, and much of Africa. In A.D. 395, the Roman 
WEE Split into eastern and western sections. The 
MS Roman Empire fell in the late 400, and most of its 
iln and financial networks were destroyed. Banking 
is 5t disappeared from western Europe. However, the 
dm Mun Code, a collection of laws issued in the 500s in 

ast Roman Empire, included many banking laws. 

Modern banking began to develop between the 


1200 and the 1600's in Italy. The word bank comes from 
the Italian word banco or banca, meaning bench. Early 
Italian bankers conducted their business on benches in 
the street. Large banking firms were established in Flor- 
ence, Rome, Venice, and other Italian cities, and bank- 
ing activities slowly spread throughout Europe. 

Since the 1960's, banking has become much more in- 
ternational. This is because of the increase in the num- 
ber of multinational companies and the spread of their 
operations worldwide. Such companies require the 
services of banks wherever they are. Banks also provide 
large joint loans, with other banks, for projects all over 
the world. The world's biggest banks lend money to de- 
veloping countries. Some countries have had difficulties 
in repaying their debts. Banking has also been affected 
by new technology, which has made it possible for 
money to be transferred from one place, or country, to 
another very quickly. Many people now use plastic 
cards, which give them credit, and cash from cash dis- 
pensers. 

Foreign exchange can now be taken from one country 
to another much more easily. In some countries, compa- 
nies other than banks offer many services that previ- 
ously only banks were permitted to offer. In the United 
Kingdom, for example, building societies offer current 
accounts that earn interest. They also offer traveller's 
cheques, insurance services, pensions services, and 
other investments. 

Some banks have merged or been taken over. To se- 
cure more services to offer its customers, a bank may 
purchase another bank or an insurance company. 
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Safeguarding deposits. Money in a bank is safe. 
Banks keep cash in fireproof vaults and are insured 
against the loss of money in a robbery. In many coun- 
tries, the government also insures bank deposits. This 
insurance protects people from losing their money if 
the bank is unable to repay the funds. 

A bank is not only a safe place to keep money but 
also a profitable one. Money placed in a savings account 
earns interest at a specified annual rate. Many banks 
also offer a special deposit account for which they issue 
a document called a certificate of deposit (CD). ACD 
pays a higher rate of interest than an ordinary savings 
account. 

Providing a means of payment. People who have 
money in a bank current account can pay bills by simply 
writing a cheque and posting it. A cheque is a safe 
method of payment, and the bank statement provides 
written proof that payment was made. Money held in 
deposit accounts can be transferred or withdrawn quite 
simply, but holders of these accounts do not have 
cheque books. 

Many banks also offer credit cards as a means of pay- 
ment. People can pay for their purchases at stores and 
other establishments by using the cards to charge sums 
up to an amount determined by the bank. They then 
write one monthly cheque to the bank to cover all or 
part of their expenses. The billers are paid directly by 
the bank. 

Making loans. Banks receive money from people 
who do not need it at the moment and lend it to those 
who do. For example, a couple may want to borrow 
money to buy a house. To make the loan, the bank uses 
money that other people have deposited. 

The major obligation of a bank is to give depositors 
their money when they want it. But no bank keeps 
enough cash on hand to meet its depositors’ claims if 
they all demand their money on the same day. Banks 
know from experience that such heavy withdrawals, 
called runs, rarely occur. If people are confident that 
they can get their money back, they will leave it at the 
bank until they need it. As a result, banks can safely loan 
or invest a large percentage of the funds deposited with 
them. In most countries, the government specifies the 
percentage of a bank's funds that may be used for loans. 
Many governments also require banks to keep a certain 
percentage of their funds available for possible with- 
drawal. 

Like all businesses, banks try to make a profit. They 
do so by borrowing money from their depositors at one 
rate of interest and lending the funds at a higher rate. 
Banks use some of their income from loans to pay sala- 
ries, other operating expenses, and interest on deposits. 
The remaining money is their profit. 

Electronic banking. Many banks have modernized 
their cheque-handling facilities with computers and 
other electronic equipment. However, an even more ad- 
vanced system is gradually eliminating the use of 
cheques. This system, called e/ectronic funds transfers 
(EFT), automatically transfers money from one account 
to another. EFT includes three types of facilities: (1) cash 
dispensers, (2) automated clearing houses, and (3) point- 
of-sale terminals. 


What happens to bank deposits 

After people deposit money, a bank lends it to businesses 
other borrowers and collects interest. The bank uses this in- 
come to pay its expenses and pay interest to its depositors, 
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Cash dispensers, also called automated teller ma- 
chines, are computer terminals at banks, airports, shop" 
ping centres, and other locations. A customer inserts à: 
special plastic card into the cash dispenser and uses 
keyboard to enter a personal identification number (PIN 
People can use the machine to withdraw cash up to à 
specified limit. Some machines can accept bank depos: 
its, transfer funds from one account to another, and 
with requests for such items as statements of account - 
and new cheque books. The cash dispensers of many 
banks enable people to do their banking at any hour oF 
the day or night, seven days a week. b: 

Automated clearing houses are computer centres I 
the automatic deposit of regular income and the auto" 
matic payment of many bills. An employer, instead of 
suing pay cheques or cash, directs the computer to 
credit an employee's account with the person's pay: 
ple can also have money for insurance premiums, mom 
gage instalments, and other regular payments trans- 
ferred from their bank accounts direct to the accounts. 
of the organizations to which the money is to be paid. 

Point-of-sale terminals are computer terminals that 
operate in retail stores in some countries. To pay for à 


purchase, a customer gives the cashier an identification 
card, which the cashier puts into the terminal. Within 
seconds, the system transfers the amount of the pur- 
chase from the customer's bank account to the store's 
account. The system, known as Eftpos, has the advan- 
tage for the store of checking whether the customer has 
sufficient funds to pay for the purchases. It will also de- 
tect stolen cards, if they have been reported stolen. 

Other services. Most banks sell traveller's cheques 
and money orders, and offer investment and business 
advice to their customers. Many banks also provide trust 
services, which include the establishment and manage- 
ment of trust funds. A trust fund consists of money, se- 
curities, or other property managed by one person or 
group for the benefit of another. Some banks also rent 
safe-deposit boxes to provide a secure place for people 
to keep important papers and other valuable items. 


Kinds of banks 


Banks differ in the services they provide and in how 
they are owned. Many financial experts use the word 
bank to refer only to a commercial bank. These experts 
believe that savings banks, building societies, and credit 
unions are not true banks because they do not perform 
all the functions of commercial banks. Savings banks, 
building societies, and credit unions are in business to 
encourage saving. 

Commercial banks are the most numerous banks. 
They offer a full range of services, including current and 
savings accounts, loans, and trust services. They prima- 
rily serve the needs of businesses but also offer their 
services to individuals, 

A commercial bank is owned by shareholders, who 
buy shares in it. In return for investing in the bank, 
shareholders expect the bank to pay them cash divi- 
dends from its profits. 

Building societies, or savings and loan associa- 
tions, were established to help people buy homes. For 
many years, they have been the chief source of home 
Mortgages. Today, they offer current and savings ac- 
counts, and various other banking services. 

Savings banks were created in the early 1800's as 
charitable institutions to provide a safe place for poor 
working people to save for retirement. Laws ensure the 
safety of depositors’ money by limiting the investments 
such banks can make and by insuring the deposits. Sav- 
soe Daliks invest chiefly in mortgages and government 

nds. 

Credit unions are usually formed by people with a 
common bond. For example, they may work for the 


10 largest banks in the world 
Bank 


1D Assets (U.S.$m) ^ Headquarters 
X ai-Ichi Kangyo Bank 426,855 Tokyo, Japan 
B Mitsubishi Bank 412,783 Tokyo, Japan 
P Sumitomo Bank 407,907 Osaka, Japan 
M Mitsui Taiyo Kobe Bank 407,502 Tokyo, Japan 
e, Sanwa Bank 401,465 Osaka, Japan 
$. Fuji Bank 398321 Tokyo, Japan 
$ Crédit Agricole 302,983 Paris, France 
$ du. ae de Paris 289,747 is pue 

4 of Jaj 289,179 Tokyo, Japan 
10. Crédit Lyonnais den 285,238 Paris, France 


Source: The Banker, July 1991 
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same company or belong to the same church. The mem- 
bers pool their savings. When one of them needs 
money, he or she may borrow from the credit union, 
often at a lower rate of interest than from another finan- 
cial institution. Credit unions are important in the United 
States and Canada. 

Investment banks, or merchant banks, provide 
long-term loans and capital to industry. They also give 
advice to companies on such things as takeovers. In the 
United States, such activities may not be carried out by 
commercial banks. The first merchant banks were 
formed by British merchants in the 18005. 

International banks and banking. Much of the 
world's banking activity takes place between countries. 
Such borrowing and lending increased during the 
1980's. Most transactions are between banks in indus- 
trial countries. Many large banks have branches in sev- 
eral countries. 

Central banks in every country are first and foremost 
banker to the government. They do not lend money to 
the general public. They ensure that their government 
has the money to pay all its bills. Central banks also 
manage the governments debt, which is built up in 
order to pay bills. These banks also make sure that the 
government's monetary policy is carried out, usually by 
controlling the money supply. The money supply is the 
total quantity of money in the country, including cash 
and deposits with banks and other financial institutions. 
Acentral bank is usually responsible for the regulation 
of other banks and, sometimes, other financial institu- 
tions such as insurance companies. 

In all countries, the central bank receives as deposits 
all the government revenues and foreign reserves. The 
government pays for all its public expenditure bills on 
central bank cheques. For this service, the central bank 
charges the government a fee. In its role as banker to 
the other banks, the central bank takes their deposits 
and gives them loans. In this way it is able to influence 
the money supply. If a bank is in difficulties because a 
lot of its customers suddenly decide to withdraw their 
deposits, the central bank will assist it with a loan. 

The central bank is responsible for the issuing of cur- 
rency, and often for the design and printing of notes 
and the minting of coins. It buys and sells foreign ex- 
change in the foreign currency markets and may inter- 
vene to protect its country's own currency. By changing 
interest rates, central banks also affect exchange rates. 


Banks around the world 


In Australia, the banking system is controlled by the 
Reserve Bank of Australia, which acts as the central 
bank. The main commercial banks, usually known as 
trading banks in Australia, include the Westpac Banking 
Corporation, the Commonwealth Bank of Australia, the 
National Australia Bank, and the Australia and New Zea- 
land Banking Group (ANZ). There are several savings 
banks. The largest savings bank is the Commonwealth 
Savings Bank. It is owned by the government. Several 
other banks, also set up by the government, provide 
loans in specific areas. In the mid-1980s, the Australian 
government made operating conditions for the banks 
much easier and many foreign banks were offered li- 
cences. At the same time, several building societies con- 
verted to banks. 
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In India, the Reserve Bank of India is the central bank. 
It is banker to the government, the commercial banks, 
and some of the financial institutions. All India's largest 
banks were nationalized by 1980. There are four types of 
commercial banks. First is the State Bank of India, with 
its subsidiaries, which is the biggest commercial bank in 
the country. The State Bank also carries out some of the 
functions of the Reserve Bank of India. Second are the 
other nationalized banks. Third are the foreign banks, 
and fourth are the nonnationalized Indian banks. There 
are no merchant banks in India, but some of the largest 
banks offer merchant banking services. 

In the Republic of Ireland, the Central Bank of Ire- 
land is responsible for licensing and supervising the 
commercial banks, which are classified as associated or 
nonassociated. The three-main associated banks are the 
Allied and Ulster Banks, the Bank of Ireland, and Ulster 
Bank. They provide all the normal banking services to in- 
dividuals and companies. The nonassociated banks in- 
clude the merchant banks, which tend to operate much 
larger deposit and loan accounts. Nonassociated banks 
also include foreign banks. 

In Malaysia, Bank Negara Malaysia is the central 
bank. It supervises the banking system and issues the 
Malaysian currency. There are about 40 commercial 
banks and more than 10 merchant banks. Since 1983, 
when the Islamic Banking Act was passed, interest-free 
banking has been established by the Bank Islam Malay- 
sia, which was the first real Islamic bank to be estab- 
lished in the region. Malaysia is primarily a Muslim 
country, and under Islamic law interest cannot be 
charged. Instead, Bank Islam Malaysia makes special 
contracts with its clients which often involves it in taking 
equity, or becoming a sort of partner in the client's busi- 
ness. 

In New Zealand, the four trading banks are the ANZ 
Banking Group, the National Bank of New Zealand, the 
Westpac Banking Corporation, and the Bank of New 
Zealand. New Zealand's largest savings bank is the Post 
Office Savings Bank. 

In the Philippines, the Central Bank of the Philip- 
pines supervises the financial system. The banks include 
commercial banks, rural banks, specialized government 
banks, savings and mortgage banks, savings and loan 
associations, and private development banks. The major 
commercial bank is the state-owned Philippines Na- 
tional Bank. There are about 1,000 rural banks. 

Singapore is the third most important financial cen- 
tre in Asia after Hong Kong and Tokyo, with a well- 
developed banking sector. The Monetary Authority of 
Singapore (MAS) carries out the normal functions of a 
central bank, but does not issue currency. There are 
about 150 banks in Singapore, most of which are for- 
eign. Commercial banks are classed according to the li- 
cence under which they operate. Some banks have full 
licences, others are restricted, and the remainder are 
offshore licences. Most of the foreign banks operate off- 

shore. There are many merchant banks and a Post Office 
Savings Bank (POSB) which is the national savings bank. 
The POSB has many branches and cash dispensers. 

In South Africa, the Reserve Bank acts as the coun- 
try's central bank. Although it is not controlled by the 
government, it works closely with it. There are five large 
commercial banks: the Standard Bank of South Africa, 


First National Bank, Volkskas, The Trust Bank, and Ne 
bank. Merchant banking is carried out by some inde- 
pendent institutions. Building societies compete with 
the banks, and provide most of the funds loaned for pr 
vate home ownership. 

In the United Kingdom, banks enjoy considerable 
freedom. Many foreign banks and other financial ins 
tions are based in the City of London. The UK's centra 
bank is the Bank of England. It is owned by the nation, 
but is managed separately from government depart- - 
ments. See Bank of England. E 

The commercial banks that make up the British bank 
ing system include an important group known as the” 
clearing banks. They handle most of the country's 
cheque and credit clearings. The main clearing banks: 
are the Bank of Scotland, Barclays, Lloyds, Midland, Né 
tional Westminster, Royal Bank of Scotland, Standard - 
Chartered Bank, and the TSB Group. Another group of 
commercial banks is the merchant and investment 
banks, many of which date back to the 1800s. Althoui 
much of their work is providing finance for internati 
trade, they also provide other services including inve: 
ment management, company finance, and foreign ex- 
change. They are also involved in insurance, hire pur- 
chase, shipping, and property management. The UK is | 
an important location for foreign banks and about 450 
were established there by 1990. Japan and the United 
States each have more than 50 banks in the UK. 

Other UK banks include the National Savings Bank ' 
(NSB), the largest savings bank in the world, with over 
20 million active accounts. Because money deposited 
with the NSB helps to finance government spending, 
savers with the bank are offered special tax benefits, 

The National Girobank was established in 1968 as part 
of the Post Office Corporation, to simplify the transfer of 
money through the postal system. The building societie 
in the UK are not part of the banking system but com- i 
pete with the banks. By 1990, one building society, the. 
Abbey National, had converted to a bank and others 
were expected to follow. 

In the United States, there are four main types of 
banking institutions—commercial banks, savings banks, 
savings and loan associations, and credit unions. The ac 
tivities of many of these institutions come under the su" 
pervision of the Federal Reserve System (FRS). The FRS- 
(nicknamed the Fed) is the central banking system of the 
United States. It was set up under the Federal Reserve” 
Act of 1913. It controls the nation's supply of money and 
credit. The FRS also provides banking services to the na 
tional government of the United States and to commer” 
cial banks throughout the country. There are 12 Federa 
Reserve Banks controlling 12 Federal Reserve Districts - 
and 25 Federal Reserve Branches throughout the coun” 
try. Most commercial banks are members of the FRS. — 
The Federal Reserve Open Market Committee makes 
the main decisions on monetary policy. S 
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Bank holidays are public holidays in the United King- 
dom and the Republic of Ireland on which banks, gov- 
ernment offices, and most factories, offices, and shops 
are closed. Bank holidays are as follows: 

England and Wales: New Year's Day, Good Friday, 
Easter Monday, the first Monday in May (in respect of 
May 1, or May Day), the last Monday in May (Spring 
Bank Holiday), the last Monday in August (Summer Bank 
Holiday), Christmas Day, and Boxing Day. 

_ Scotland: New Year's Day, January 2, Good Friday, the 
first Monday in May, the last Monday in May, the first 
Monday in August, Christmas Day, and Boxing Day. 

Northern Ireland: New Year's Day, Good Friday, 
Easter Monday, March 17 (St. Patrick's Day), the first 
Monday in May, the last Monday in May, July 12 (anni- 
versary of the Battle of the Boyne), the last Monday in 
August or the first in September, Christmas Day, and 
Boxing Day. 

Republic of Ireland: New Year's Day, March 17 (St. 
Patrick's Day), Good Friday, Easter Monday, the first 
Monday in June, the first Monday in August, the last 
Monday in October, Christmas Day, and St. Stephen's 
Day (Boxing Day). 

Bank of England is one of the most important finan- 
cial institutions in the world. It is the central bank of Brit- 
ae It issues all the United Kingdom’s banknotes, apart 
m à few issued by banks in Scotland and Northern 

i sand. It handles official foreign-exchange operations. 
B io manages for the government the account of the 
“chequer (the state financial department) and the ster- 
'ng area's gold and foreign-exchange reserves. 
apine major commercial banks, especially the Lon- 
F clearing banks, have a large part of their liquid \eas- 
Mt Able resources on deposit at the Bank of Eng- 
faciliti learing banks can use the Bank of England's 

ilities to transfer financial resources to one another. 
fe DK of England is the main channel of communica- 
ovs etween the government and the clearing banks 
men ANNIS of financial policy. It advises the govern- 
Bank Er such policy and helps put it into effect. The 
ade EIS issues treasury bills for the government 
Tighe ucts business transactions in the international 
rae Y Markets. In this way, it influences the interest 

5 Offered by commercial banks and other institutions 
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The Bank of England is in 
Threadneedle Street, in the 
City of London. The lower part 
of the present building was 
designed by Sir John Soane in 
the late 1700's and early 
1800s. The upper part and 
much of the interior were 
built by Sir Herbert Baker in 
the 1920s and 19305. 


to borrowers and depositors. 

The Bank of England was founded in 1694. It was 
owned by private stockholders until 1946, when the gov- 
ernment bought all its stock. 

Bankhead, Tallulah (1903-1968), was an American 
stage and film actress. She was noted for her husky 
voice and colourful, sophisticated personality. She re- 
ceived praise for her performances in the plays The Lit- 
tle Foxes (1939) and The Skin of Our Teeth (1942). Her 
best-known film performance came in Lifeboat (1944). 

Tallulah Brockman Bankhead was born in Huntsville, 
Alabama. She made both her film and her Broadway 
stage debut in 1918, From 1923 to 1931, Bankhead lived 
in London, where she became a popular stage actress. 
Banking. See Bank. 

Bankruptcy is a legal process applied to someone 
unable to pay debts. The assets of the debtor, or bank- 
rupt, are distributed among creditors in proportion to 
the amount each is owed. Bankruptcy discharges the 
debts once and for all and ensures that the creditors re- 
ceive fair shares of whatever assets are available. During 
the period of the bankruptcy, the debtor is prevented 
from managing his own financial affairs. 

The term bankrupt comes from an Italian word mean- 
ing broken bench. An old Italian custom supposedly 
called for breaking the benches or tables of bankers and 
moneylenders whose businesses had failed. 

Bankruptcy is not the same as being insolvent. To be 
insolvent means that a person is unable to pay debts 
when they are called in. Bankruptcy refers to the legal 
process carried out to administer a person's affairs after 
he or she has become insolvent. Bankruptcy proceed- 
ings in Australia, India, New Zealand, and the United 
Kingdom relate to private individuals, including partner- 
ships. If a company becomes insolvent, it goes through 
the winding up provisions of company law. In the 
United States and many European countries, bankruptcy 
provisions apply to certain companies as well as to indi- 
viduals. 

Bankruptcy is not a criminal offence unless it is ac- 
companied by fraud. But a person declared bankrupt is 
restricted in all financial and business affairs. For in- 
stance, a bankrupt is not allowed to obtain credit over a 
certain nominal amount and may not be a company 
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director without leave of the court. Also, a bankrupt 
must declare all his debts and assets and make available 
his account books. Failure to comply with any of these 
provisions is a criminal offence. 

Bankruptcy proceedings are begun by petition to the 
court either by the debtor himself or by a creditor, after 
an act of bankruptcy has been committed. Acts of bank- 
ruptcy include attempts by the debtor to evade payment 
of debts and non-compliance with court orders for pay- 
ment. Once the court accepts the petition, a receiving 
order, or sequestration order, is made and the official 
receiver calls a meeting of the creditors. 

After the order has been made, a public examination 
is held in court. The court assesses the debtor's prop- 
erty, and enquires fully into the conduct of the debtor's 
business affairs. The trustee then takes control, on be- 
half of the creditors, of rea/izing (selling) the bankrupt's 
assets. The object is to pass everything that can be 
passed over to the creditors or to sell assets to satisfy 
the debts. But certain property cannot be sold. This in- 
cludes any property the bankrupt holds on trust for 
someone else, tools of the bankrupt's trade, the bank- 
rupt's and his or her family's clothes and bedding up to 
a certain value, and certain pensions and allowances he 
or she may receive. During the period of bankruptcy, 
the bankrupt may carry on trading or employment, but 
all profits, earnings, or other income go to the official 
receiver. The court decides how much the bankrupt may 
keep. 

Certain debts have priority over other debts. These in- 
clude rates and taxes, and wages owed to employees. 
Once the payments of the priority debts have been 
made, all other creditors receive payment in proportion 
to the amount they are owed. This payment is known as 
a dividend. 

A bankruptcy is ended by an order of discharge from 
the court. It is usually granted if the creditors have re- 
ceived reasonable dividends, provided no bankruptcy 
offences have been committed. A report from the offi- 
cial receiver is submitted to the court during the hear- 
ing and creditors can oppose the discharge. Where the 
creditors have not received a reasonable amount the 
discharge can be suspended if there is a real chance 
that the bankrupt will be able to pay them more in the 
future. 

After discharge, the bankrupt resumes responsibility 
for his own affairs, but may still have to pay some costs 
and expenses to the court. The bankrupt is usually dis- 
charged from the debts that were the subject of the 
bankruptcy. 

History. In Roman times and in medieval Europe, 
debtors were liable to have their property seized and 
handed over to creditors. Merchants and traders were 
often treated differently to other debtors. Until the 
17005, imprisonment was the common punishment in. . 
England for debt. But it became recognized that this was 
self-defeating. In 1705, a statute was passed allowing 
debtors to be released from liability, provided that they 
cooperated with the authorities in trying to pay their 
creditors. Voluntary proceedings for debt were intro- 
duced in 1844. Australia and New Zealand followed sim- 
ilar procedures to those established in England, and in 
Australia federal bankruptcy laws were introduced in 
1928. 


Banks, Sir Joseph (1743-1820), a wealthy naturalist 
and patron of science, won fame for his involvementin , 
the discovery and development of Australia and his es- 
tablishment of Kew Gardens, Richmond, near London, | 
Banks became a Fellow of the Royal Society in 1766 and | 
became its president in 1778. In 1768, he financed and 
led the group of scientists that sailed aboard Captain — | 
James Cook's ship HMS Endeavour to the Pacific island | 
of Tahiti. The group included the Swedish naturalist 
Daniel Solander. When the Endeavour anchored off 
Australia in 1770, Banks and his team discovered many 
unknown plant specimens, including the shrub named 
Banksia in his honour. Cook named the area where 
these discoveries were made Botany Bay. 

After returning to Eng- 
land, Banks advised King 
George Ill on setting up 
the Royal Botanical Gar- 
dens at Kew. Banks sent 
naturalists all over the 
world to collect plants for 
the gardens. He suggested 
the planting of tea in India 
and the introduction of 
breadfruit to the West In- 
dies. Banks also promoted 
the use of natural rubber. 
He discovered the island of 
Staffa in 1772. Banks was 
born in London. At age 21, 
he inherited a large fortune and a family estate at - 
Revesby, in Lincolnshire. 

See also Cook, James; Solander, Daniel. 

Banksia is the name of about 70 kinds of plants that 
grow in Australia and New Guinea. Banksias range from 1 
small trees with gnarled trunks to bushy shrubs. The 
plant is named after the English naturalist Sir Joseph 
Banks (see Banks, Sir Joseph). 

Unlike most flowers, only a small proportion of bank- 
sia flowers ever develop into seeds. The woody, nutlike | 
seed pods often remain unopened for many years, until 
they are triggered to open by the heat of bushfires. | 
Some banksias are pollinated by honey possums, small | 
marsupials that climb over the large flower heads to 
feed on the nectar and pollen. 


Sir Joseph Banks 


Banksias grow in Australia and New Guinea. Examples are the 
southern plains banksia, /eft, and the scarlet banksia, right 


Southwestern Australia has the largest number of 
banksia species. These include the southern plains 
banksia, which has yellowish-green cylindrical flower 
heads, and the scarlet banksia, with its brilliant coloured 
flowers. Both these species grow on heaths and open 
wooded areas. 

Scientific classification. Banksias belong to the protea fam- 
ily Proteaceae. The southern plains banksia is Banksia media, the 
scarlet banksia is &. coccinea. 


See also Protea. 

Bann is the name of two rivers in Northern Ireland. The 
Upper Bann is about 40 kilometres long. It rises in the 
Mourne Mountains and flows into Lough Neagh. The 
Lower Bann is about 65 kilometres long and flows from 
Lough Neagh to join the Atlantic Ocean near Coleraine, 
in County Londonderry. The river has salmon and eel 
fisheries. 

Banneker, Benjamin (1731-1806), was an American 
astronomer, farmer, mathematician, and surveyor. He 
was probably the best-known black person in the early 
history of the United States. 

In 1791, Banneker was an assistant to Major Andrew 
Ellicott, the surveyor appointed by U.S. President 
George Washington to lay out the boundaries of the 
District of Columbia. Secretary of State Thomas Jeffer- 
son had recommended Banneker for this work. 

Banneker was born near Baltimore, Maryland, U.S.A. 
His grandmother, an Englishwoman, taught him to read 
and write. For several winters he attended a small 
school open to both blacks and whites. There he devel- 
oped a keen interest in mathematics and science. Later, 
while farming, Banneker pursued his mathematical 
studies and taught himself astronomy. In 1753, he com- 
pleted a clock built entirely of wood, each gear carved 
by hand. His only models were a pocket watch and an 
old picture of a clock. The clock kept almost perfect 
time for over 50 years. 

From 1791 to 1796, Banneker made all the astronomi- 
cal and tide calculations and weather predictions for a 
yearly almanac. Banneker sent Jefferson a copy of his 
first almanac, With it he sent a letter calling for the aboli- 
tion of slavery and a liberal attitude toward blacks. Ban- 
neker's skills greatly impressed Jefferson. Jefferson sent 
à copy of the almanac to the Royal Academy of Sciences 
in Paris as evidence of the talent of blacks. Opponents of 
slavery in the U.S.A. and England also used Banneker's 
almanac as evidence of the abilities of black people. 
Bannister, Sir Roger (1929- _), a British athlete, 

ecame the first man to run a mile (1.609 kilometres) in 
less than four minutes. He ran a mile in 3 minutes 59.4 
Seconds, at Oxford, England, on May 6, 1954. His record 
Was broken a month later by John Landy, an Australian. 
Bannister defeated Landy in a mile race in August 1954. 
Bannister's time was 3 minutes 58.8 seconds, and Landy's 
Was 3 minutes 59.6 seconds. 
Pecannlster retired from athletic competition in 1955 in 
Elizab to practise medicine. He was knighted by Queen 
lid eth Il in 1975. Bannister was born in Harrow, Eng- 
pannockburn, Battle of, was one of the most im- 
Ban ant battles in the history of Scotland. It was fought at 
core puri; Scotland, in 1314. The Scots saved their 
UY from foreign rule by defeating the English 

Ops of Edward II. Robert Bruce won the throne of 


Bannockburn, Battle of 97 


Detail of an illuminated manuscript (14005 


The Battle of Bannockburn, in which Robert Bruce defeated 
King Edward II of England, helped Scotland gain independence. 


Scotland by this victory. The English outnumbered the 
Scots, but the Scots fought from a better position and 
the English were too cramped for space to use their su- 
perior numbers. The Scots stopped the English by dig- 
ging pits along the line of the attack. The English fled 
after suffering heavy losses. 

Robert Burns wrote a poem, “Bruce to His Men at 
Bannockburn.’ It contains the line, “Scots, wha hae wi’ 
Wallace bled." The line refers to Sir William Wallace, a 
hero in the struggle for Scottish independence. Wallace 
led the Scots in a series of battles against the English be- 
tween 1297 and 1305, when the English captured and ex- 
ecuted him. 

See also Bruce, Robert. 


ipu 


Roger Bannister was the first person to run a mile in less than 
four minutes. In 1954, Bannister ran a mile in 3 minutes 59.4 sec- 
onds in a race, above, held at Oxford, England. 
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Banns of marriage. See Marriage (Laws concerning 
marriage). 

Banshee is an old woman in Irish folklore. Her shrieks 
and wailings outside a house mean that there is to be a 
death inside. In earliest times, she was a fairy who pro- 
tected the ruling family of a district. 

Bantam is any one of a number of miniature fowl—es- 
pecially chickens. Most bantams weigh less than 0.7 
kilogram, but the males of some breeds sometimes 
weigh up to 1 kilogram. Some bantam breeds have dis- 
tinctive characteristics, but others resemble larger 
chickens. 

People raise bantams chiefly as a hobby and to exhibit 
in shows. They breed bantams primarily for body size 
and for the colour of their feathers. Some breeds also 
are noted for such unusual characteristics as clusters of 
feathers on the legs or on other parts of the body. In ad- 
dition, a few breeds of bantams are fairly good egg pro- 
ducers and are raised for their small eggs. Meat from 
young bantams can be good to eat, but that from older 
birds may be tough. 

See also Chicken (Other classes; picture: Golden Se- 
bright bantam rooster). 

Banting, Sir Frederick Grant (1891-1941), a Cana- 
dian doctor, was the principal discoverer of insulin. In 
1921, he began working in Toronto, trying to isolate 
from the pancreas a hormone that would control diabe- 
tes. Aided by Charles Herbert Best, John James Rickard 
Macleod, and James Bertram Collip, Banting isolated the 
insulin hormone. The discovery was announced in 1921. 
It revolutionized the treatment of diabetes (see Diabe- 
tes; Insulin). 

Banting and Macleod received the 1923 Nobel Prize 
for medicine for the discovery. When they learned 
about the award, Banting telegraphed his co-worker, 
Best, “You are with me in my share always.” Macleod in 
turn shared his honours with Collip. This was a striking 
example of scientific fellowship working in the interest 
of humanity, See Best, Charles Herbert; Macleod, John 
James Rickard. 

A remarkable aspect of Banting's work is that it took 
only eight months for him and Best to develop insulin. 
Atthe time, Banting was 30 and Best was a 22-year-old 
medical student. 

Banting was born in Alliston, Ontario. He graduated 
from the University of Toronto. During World War | 
(1914-1918), he served as a medical officer in the Cana- 
dian Army. After the war, Banting taught physiology at 
the University of Western Ontario. 

Banting was in charge of research at Banting Institute, 
Toronto, when he joined the Canadian Army as a major 
during World War II (1939-1945). He was killed in an 
aeroplane crash over Newfoundland in 1941. 

Bantu are a large group of African black peoples. The 
word Bantu also refers to the related languages spoken 
by these peoples. 

More than 180 million Africans speak Bantu lan- 
guages. These people make up a major part of the pop- 
ulation of nearly all African countries south of 5° north 
latitude. They belong to about 300 groups, each of 
which has its own language or dialect. Every Bantu 
group considers itself a separate cultural and political 
unit, and each has its own name and history. Groups 
range in size from a few hundred members to several 


The Bantu are a large group of peoples who live in central and 
southern Africa. They include the Kikuyu of Kenya, above. 


million members. The best-known groups include the 
Zulu, once feared as warriors in South Africa; the Swa- 
hili, whose language is spoken throughout eastern Af- 
rica; and the Kikuyu, the largest group in Kenya. See 
Kikuyu; Swahili; Zulu. 

The first Bantu probably lived in what is now Came- 
roon. But about the time of Christ, the Bantu began one 
of the greatest migrations in history. Their growing pop 
ulation caused them to move to new lands. These peo- 
ple were farmers who knew how to make iron tools and 
weapons. They brought the knowledge of ironworking 
to much of Africa. The migration occurred gradually, 
with small groups continually splitting off and moving to 
new regions. These groups slowly developed into the 
cultural units of today. 

Bantu peoples moved into most of central, eastern, 
and southern Africa. By 1500, such groups as the Ganda, 
Kongo, Luba, Lunda, Nyoro, and Rwanda established 
great kingdoms in central Africa. Their power was 
greatly reduced under colonial rule. 

Banyan tree is a kind of fig tree that grows in India 
and neighbouring countries. A single banyan has many 


The banyan tree grows in Asia. Its branches have hanging sup" 
ports that grow down to the ground, take root, and begin new 
trunks. One banyan tree may have thousands of trunks. 


trunks and can look like a small forest. The tree grows in 
a peculiar way. Birds drop banyan seeds into the top 
branches of palms and other trees. The seeds sprout in 
the treetops and branches develop. Eventually, the 
branches send roots down to the ground. These sup- 
ports then enlarge into trunks and develop new 
branches. In time, the banyan kills the supporting tree 
by strangling it. 

A fruit much like the edible fig grows on the banyan 
tree but it is not good to eat. The largest banyan tree 
known is on the island of Sri Lanka. It has 350 large 
trunks and over 3,000 small ones. 

The wood of the banyan tree is soft and porous. Its 
white, sticky latex is used to prepare birdlime, which 
hunters use in capturing birds. The banyan tree gets 
its name from the Hindu word banian, which means 
trader. 

Scientific classification. The banyan tree belongs to the 
mulberry family, Moraceae. It is classified as Ficus benghalensis. 
Baobab is the name of a group of trees that grow in 
tropical and subtropical regions of the Eastern Hemi- 
sphere, especially in Madagascar. The best-known type 
of baobab is found on the African mainland. It has an ex- 
tremely thick, often bulging, trunk. This tree may grow 


The fruit and flowers of the A baobab's trunk contains 
baobab hang from stems that much water-storage tissue but 
are long and ropy. little wood. 


A baobab grows on the hot, dry, grassy plains of Africa, above. 


The tree has a thick trunk and short branches. 


s metres tall, with a trunk from 9 to 15 metres in diame- 
ey live up to 1,000 years or more. The tree has 
Er flowers that open at night and are pollinated by 


The fruit, called monkey bread, is almost 30 centime- 
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tres long. It dangles from the tree like a lantern from a 
long, ropy stem. The fruit holds many seeds buried ina 
mealy pulp. The pulp serves as food or as a flavouring 
for cool drinks. People sometimes use the leaves and 
bark in medicines. They make paper, cloth, and rope 
from the bark fibres. 

Scientific classification. Baobabs belong to the bombax 
family, Bombacaceae. The most commonly known species is 
Adansonia digitata. 

See also Kapok; Tree (picture: The baobab tree). 
Baptism is a symbolic washing with water as a reli- 
gious practice. It indicates or transmits purification, the 
washing away of sins, and the start of a renewed life. 
Baptism is most important in the Christian religion. But 
many other religions include similar ceremonies. 

Nearly all Christian churches baptize. They follow the 
example of John the Baptist and the instructions of Jesus 
Christ and Saint Paul, as set forth in the New Testament. 
Most churches consider baptism to be the main cere- 
mony signifying a person's entry into the Christian com- 
munity. 

In a typical Christian baptismal ceremony, the person 
being baptized makes a statement of faith in Jesus. 
Sponsors, called godparents, may make the statement 
of faith on behalf of infants. In most cases, a priest or 
minister then pronounces the person's name and admin- 
isters the water, saying, "I baptize you in the Name of the 
Father, of the Son, and of the Holy Spirit,” or similar 
words. Often, infants are christened (named) during the 
baptismal ceremony. Christening also refers to baptism 
itself. 

The meaning and procedure of baptism vary among 
Christian churches. For example, the Anglican, Eastern 
Orthodox, Lutheran, Methodist, Reformed, and Roman 
Catholic churches consider baptism a sacrament or or- 
dinance. According to these churches, baptism gives or 
expresses God's grace in a person, regardless of the in- 
dividual's awareness of it. As a result, they baptize in- 
fants as well as adults. Most of these churches usually 
administer baptismal water by pouring or sprinkling it. 


Baptism is an important Christian ceremony. In the Lutheran 
baptism shown above, the minister has dipped his fingers in the 
font of water and is placing them on the child's head. 


100 Baptists 


The Eastern Orthodox churches practise immersion 
(submerging a person into water). 

Baptist and similar churches believe that baptism 
should follow a voluntary, public statement of faith in 
Jesus Christ as saviour. Therefore, they do not baptize 
people who are too young to realize the significance of 
such a statement. 

See also John the Baptist; Roman Catholic Church 
(The seven sacraments); Religion (picture). 

Baptists are members of a large Protestant Christian 
religious group who reserve baptism for people who af- 
firm their faith in Jesus Christ as their saviour. Baptists 
are organized in separate conventions or associations. 
Many of these organizations belong to the Baptist 
World Alliance. Baptists in the United Kingdom and the 
United States account for nearly 90 per cent of all Bap- 
tists worldwide. 

The Baptist movement developed as one wing of Eng- 
lish Congregationalism during the early 1600s. These 
Baptists, like some earlier Christian groups, opposed 
the baptism of infants. They insisted that baptism should 
be restricted to believers who are old enough to make 
their own declaration of faith. Later in the 1600's, these 
Baptists said that baptism should be by immersion (dip- 
ping under water), rather than by pouring or sprinkling 
the water. 

Early history. The earliest Baptist leader was John 
Smyth, a clergyman in the Church of England. About 
1607, Smyth went to the Netherlands with those English 
exiles who later became the Pilgrim Fathers. While in 
the Netherlands, Smyth and 36 of the exiles formed a 
Baptist church. 

Differences of opinion developed within the church, 
and 11 members of the new congregation broke away. 
These members returned to England to form a church 
there in 1611. However, major Baptist growth did not 
occur in England until after the English Civil War (1642- 
1651). 

Except for the issue of baptism and a strong defence 
of freedom of conscience, there was little to distinguish 
early Baptists from Congregationalists. All the Congre- 
gationalists feared the authority of bishops and synods 
(councils) and strongly declared the rights of lay people 
and local congregations to govern themselves. Most 
Baptists accepted as their doctrine a slightly modified 
Westminster Confession of Faith formulated by the Puri- 
tans in the 1640's, 

William Carey, an English Baptist who went to India in 
1793, was one of the first English-speaking Christian mis- 
sionaries. American Baptists joined the foreign mission- 
ary movement in 1812 when Adoniram Judson went to 
Burma, and missionaries later went to Europe and Latin 
America. As a result of this activity and the movement of 
British Baptists into Canada, Australia, and New Zealand, 
most countries today have at least a small Baptist com- 
munity. The first Baptist church in New South Wales, 
Australia, was organized in 1813. 

During the 19005, the Baptists, like most other Protes- 
tants, were divided on matters of theology. Modernists 
and fundamentalists differed on how best to understand 
the Bible. Modernists emphasized studying the Bible 
historically rather than as the literal word of God. Funda- 
mentalists feared that the authority of Scripture, and 

thus the basis of Christianity, was being undermined by 


Bar codes are found on shop goods and other items. The pat- 
tern of lines and bars represents a description of the product 
that can be read by an optical scanner. 


the new methods of Bible study and by acceptance of 
modern scientific theories. 

See also Anabaptists; Fundamentalism. 

Bar. See United Kingdom, Legal systems of the (The 
legal profession). 

Bar. See Barometer. 

Bar. See Music (Indicating time values). 

Bar coding is a method of labelling shop goods and 
other items. A bar code consists of a pattern of lines and 
bars that a computer can translate into information 
about an item. 

Ata supermarket checkout counter, a cashier usually 
passes the bar code of each purchase facedown over à 
small window in the counter. An optica/ scanner below 
the window beams a light across the code and inter- 
prets it as a sequence of numbers. These numbers are 
sent automatically to the store's computer, where they 
are decoded to provide a brief description of the prod- 
uct together with its current price, which is stored in the 
computer's memory. 

The brief description and price of the product are 
then relayed to the cash register, which displays this in- 
formation on a screen and records the sale on a receipt 
The sale is also recorded in the memory of the com- | 
puter, where a record of the store's stock of each item's 
maintained. The numbers on the label of the product 
contain the same information as the bars and lines of the 
bar code. The cashier keys these numbers into the con 
puter if the scanner fails to read the code. 

Bar codes first appeared, in the United States, on SU” 
permarket products in 1973. Since then, similar codes 
have been developed for use in factories, warehouses 
hospitals, and libraries. In a car factory, for example, en 
gines and other important parts are labelled with bar 


codes. Before an engine is put into a car, a scanner auto- 
matically reads the bar code on the engine. A computer 
then indicates that the engine is the correct one for that 
car. 

Bar mitzvah is the entry of a Jewish boy into the adult 
Jewish community. The boy who has attained religious 
adulthood is called a bar mitzvah. The term means sor 
of the commandments. The celebration of the occasion 
is also called a bar mitzvah. 

When a Jewish boy reaches physical maturity, as- 
sumed to be the age of 13, he is responsible for all the 
observances, obligations, and prohibitions of a Jewish 
adult. No formal religious ceremony is needed for this 
to happen. Traditionally, however, a boy demonstrates 
his new status by participating in or, preferably, leading 
public worship. He may conduct a public service, read 
from the Torah (Law) in Hebrew, or chant a portion from 
the Biblical prophets. 

Itis customary for the bar mitzvah's parents or grand- 
parents to hold a party at home or in the synagogue. 
Friends, relatives, and members of the Jewish commu- 
nity are invited to share in the festivities. 

See also Bat mitzvah; Judaism (Special occasions). 
Barabbas was a man mentioned in all four Gospels of 
the Bible. Barabbas was a Jewish prisoner of the Romans 
at the same time as Jesus. He was in prison for commit- 
ting a murder during a rebellion. He may have been a 
member of the Zealots, a radical Jewish revolutionary 
group that frequently started uprisings. Barabbas means 

Son of the Father” and may indicate a hope in the com- 
ing of the Messiah, which had always troubled the Ro- 
mans. 

It was apparently a custom for the Roman governor to 
release one Jewish prisoner at the Passover season. Pon- 
tius Pilate, the Roman governor of Judea, took Jesus and 
Barabbas to the steps of his palace and asked the crowd 


gathered there to choose which one should be released. 


The crowd chose Barabbas, and Pilate released him. 
Nothing is known of Barabbas outside the Gospels. 
Baraka, Amiri(1934- _), is a black American author 
who gained fame for his powerful plays about race rela- 
tions in the United States. His original name was Everett 
LeRoi Jones, and he first wrote under the name LeRoi 
Jones. In 1967, he changed his name to Imamu Ameer 
Baraka. During the 19705, he altered this name to Amiri 
Baraka, 

Baraka first became known for three short, violent 
plays about racial conflict between blacks and whites. 
These plays— The Slave, 
The Toilet, and Dutchman 
—were all first presented 
in 1964. In Dutchman, his 
best-known play, Baraka 
warned blacks about the 
danger he saw in attempts 
to imitate white culture. 
Baraka promoted the cause 
of black nationalism in sev- 
eral plays that reflected an 
extreme hatred of whites. 
The most praised of these 
Plays was Slave Ship (1969), 
which deals with the trans- 
Portation of black African 


Amiri Baraka 
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slaves to the New World. In the 1970's Baraka rejected 
racist themes and composed plays based on Marxist 
theory. 

Baraka has also written a novel, The Systems of 
Dante’s Hell (1965). Many of his poems appear in Se- 
lected Poetry of Amiri Baraka/LeRoi Jones (1979). He ana- 
lysed black music in America in Blues People (1963) and 
Black Music (1967). Baraka was born in Newark, New Jer- 
sey, U.S.A. 

Barassi, Ron (1936- _), an Australian Rules football- 
er, took part as a player, captain, or coach in 10 Victo- 
rian Football League premierships. Ronald Dale Barassi 
was born in Guildford, near Castlemaine, Victoria. He 
made his name as a ruck rover for Melbourne, which 
won the premiership six times between 1955 and 1964. 
Barassi became captain coach for Carlton in 1965 and 
played 50 matches for the club. In 1975, he coached 
North Melbourne to that club's first ever premiership 
victory. See also Australian Rules football. 

Barbados is an island country in the Caribbean Sea. It 
is the most easterly of all the West Indian territories. It 
lies 70 kilometres east of St. Vincent, its closest neigh- 
bour, and 430 kilometres northwest of Venezuela. Its 
capital, Bridgetown, a city of 5,000 people and the is- 
land's only seaport, is located on the southwestern sec- 
tion (see Bridgetown). 

Barbados is distinguished for its contribution to 
cricket. Talented players born in Barbados include Sir 
Garfield Sobers, considered by some people the great- 
est all-round cricketer of all time. Other cricketers who 
have played for Barbados include Sir Frank Worrell and 
V. A. Holder. 


Government 


Barbados has a parliamentary system of government. 
The head of state is the United Kingdom's monarch, who 
is represented by the governor general. The bicameral 
(two-chamber) parliament consists of a Senate (upper 
house) and a House of Assembly (lower house). The 
House of Assembly, the third-oldest legislature in the 
Western Hemisphere, consists of 28 elected members. 
The Senate is made up of 21 members appointed by the 
governor general: 7 at his or her discretion, 12 on the 
advice of the prime minister, and 2 on the recommenda- 
tion of the leader of the opposition. 


Barbados 
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People 


For the total population of Barbados, see the Facts in 
brief table with this article. 

With more than 600 people per square kilometre, 
Barbados has one of the highest population densities in 
the world. St. Michael, the parish in which the capital 
Bridgetown is located, contains nearly 40 per cent of the 
population. About 93 per cent of Barbadians are de- 
scended from African slaves brought over to work on 
the sugar plantations between 1636 and 1834. About 3.5 
per cent are of European ancestry, 0.75 per cent are of 
Asian Indian descent, and 2.4 per cent are of mixed ori- 
gins. The official language of Barbados is English, but a 
local dialect is also spoken. 

Religion. Most Barbadians are Anglicans. Other de- 
nominations include Moravians, Methodists, Roman 
Catholics, Pentecostalists, and Seventh-day Adventists. 

Education. Barbados has a well established network 
of 115 primary schools and 33 secondary schools. There 
is also a community college, a teachers’ college, a poly- 
technic, and a branch of the University of the West In- 
dies. Education is free at primary and secondary levels 
and up to university level for Barbadian nationals who 
attend the local campus of the University of the West In- 
dies. About 99 per cent of adult Barbadians can read and 
write. 


Way of life 


Barbadians have a way of life similar to that in the 
United Kingdom (UK). The links between Barbados and 
the UK go back to the early 1600's. Although the two 
countries have had political differences, Barbados is a 
staunch member of the Commonwealth. Like the British, 
Barbadians drive on the left and enjoy cricket. 


The Cropover festival marks the end of the cane-cutting sea- 
son. Kadooment, above, is a display of costumed bands. 


The people of Barbados work in the full range of oc- 
cupations. They work on farms and sugar plantations; in 
the tourist industry; in the government, financial, and 
other services; in factories or processing plants; and in 
the construction industry. 

Food and clothing. Coucou and flying fish is the na- 
tional dish. Other favourites include rice and stew, 
breadfruit coucou, and fish prepared in various ways. 
Okra, pork, and yams also feature in the diet of Barbadi- 
ans. The people wear light European-style clothes. 

Sports and recreation. Cricket for Barbadians is a 
national pastime. Not only is it important as a sport, but 
itis also deeply cultural and social. It is the subject of 
regular discussion. In addition, it is a source of social 
and economic mobility for talented, under-privileged 
youth. Barbadian cricketers are distinguished for having 
at one time formed the backbone of the internationally 
successful West Indies cricket team. 

Other popular sports include soccer, volleyball, net- 
ball, and basketball. Horse racing is a popular Saturday 
afternoon sporting and social event. The Cockspur Gold 
Cup, an annual horse racing event, attracts participants 
from around the Caribbean. The meeting combines the 
horse races with a colourful parade of bands. 

The Cropover festival, which takes place in late July 
and early August each year, is one of the most popular 
cultural activities. It marks the official end of the cane- 
cutting season with the ceremonial blessing of the last 
canes. One of its highlights is the crowning of the King 
and Queen of the Crop, a salute to the man and woman 
who achieved the highest output during the harvest. 
Other highlights include a calypso competition and the 
“Kadooment’, a colourful display of costumed bands. 


Land and climate 


The island of Barbados measures 431 square kilome- 
tres in area. It was originally covered with tropical forest 
and woodland, but very little of the original tropical for- 
est remains. Today, Barbados’ vegetation consists mostly 
of bamboo, pure scrub, and savanna, together with in- 
troduced crops such as cotton and sugar cane. 

Barbados is largely a coral island. It is relatively flat, 
but a high, rugged region is located midway along the 


Facts in brief about Barbados 


Capital: Bridgetown. 

Official language: English. 

Area: 431 km?. Greatest distances—north-south, 34 km; east- 
west, 23 km. Coastline—90 km. 

Population: Estimated 1996 population—262,000; density, 607 
people per km?; distribution, 52 per cent rural, 48 per cent 
urban. 1990 census—257,082. Estimated 2001 population— 
269,000. 

Chief products: Agricu/ture—carrots, maize, milk, pork, sugar 
cane, sweet potatoes, yams. Fishing—flying fish. Manufactur- 
ing and processing—chemicals, clothing, electronic products, 
sugar. 

Flag: The two outer stripes are blue (for the sea and sky) and the 
centre stripe is orange (for the sand of the beaches). A black 
trident head with a broken shaft is in the centre. It stands for 
Neptune, the sea god, and for the change from dependence 
to independence. See Flag (picture: Flags of the Americas). 

Money: Currency unit Barbados dollar. One dollar = 100 
cents, 


northeast coast. Severe soil erosion has affected the 
northeast coastal area, which is called the Scotland Dis- 
trict. The highest point in Barbados, the summit of 
Mount Hillaby, is 340 metres above sea level. Barbados 
also has underground springs, hidden caves, and sandy 
beaches. Harrison Cave, with its impressive stalagmites 
and stalactites, is a major tourist attraction. 

Temperatures average 25 °C and rainfall ranges be- 
tween 100 centimetres in some coastal areas and 230 
centimetres in the central areas. The rainy season lasts 
from about June to November. 


Economy 


Traditionally, Barbados has depended on sugar as its 
chief export and foreign exchange earner. In the 1960s 
and 19705, the government encouraged the introduc- 
tion of light manufacturing. During the late 19805, how- 
ever, manufacturing in Barbados suffered severe con- 
traction. Manufacturing's contribution to the island's 
gross domestic product (GDP, the value of all goods and 
services produced within the country), stood at 9 per 
cent in 1993. 

Agriculture contributed 5.3 per cent of GDP in 1991. 
Sugar cane is still the main crop, but the agricultural 
fain of the economy is in decline. One of the reasons 
aie is is the steady decrease in arable land under culti- 
Es cane is grown mainly for export. Ground provi- 
SE {tubers or root vegetables) and other vegetables 
Ron chiefly for domestic use. Fishing is an impor- 
fish PEOR activity but it, too, is declining. The flying 

as traditionally been the main species of fish 
caught. 
nevie industries account for a large share of GDP. 
el Qi. services are tourism, now the main for- 
i Vichenge earner; government services; financial 
usiness services (including the activities of foreign 
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Barbados relies heavily on 
tourism to bring in much 
needed foreign currency. En- 
terprise Beach, /eft, is typical 
of the beautiful scenery on 
the island. 


investors); and distribution (the retail and wholesale 
trades). 

Barbados principal commodity exports are sugar, 
rum and other beverages, tobacco, chemicals, and furni- 
ture. Its main trading partners are the United States, 
Canada, Caribbean member countries in the Common 
Market Community (CARICOM), and the United King- 
dom and other European countries. 


History 


A people from South America, known to archaeolo- 
gists as the Barrancoids, may have migrated to Barbados 
and become the island's first settlers around A.D. 350- 
650. They were skilled farmers, fishermen, and crafts- 
men. The Arawak arrived about A.D. 800 from the Guia- 
nas. Most settled along the coast and occupied them- 
selves by fishing. Others settled inland and became 
farmers and craftsmen. They planted cassava. The more 
warlike Carib arrived in the mid-1200s, also from the 
Guianas, and overcame the Arawak. They lived on cas- 
sava, grain, and fish. These settlers received no visit 
from Columbus but defended the island from several 
raids by other Spanish and Portuguese ships during the 
1500's and 16005. 

In 1627, British settlers established their first colony 
on Barbados. After many conflicts over ownership of the 
island, a small group of plantation owners came to dom- 
inate the country's economic and political life. These 
men became members of the first parliament of Barba- 
dos, introduced in 1639. The British government sent 
out an expedition to bring Barbados under its control in 
1652. 

First tobacco, then cotton and indigo, and finally 
sugar became the mainstay of the economy. Sugar 
brought substantial wealth to the island. Planters im- 
ported slave labour from Africa and later indentured la- 
bour (workers held to a contract by a master) from India. 
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Bridgetown, the capital of Barbados, is one of the West Indies’ 
major trade and shipping centres. Interisland schooners can 
dock in the city's inner harbour, near the business district. 


Slaves were freed in 1838 but continued to be bound to 
the plantations because there was no other work. In 
1876, Barbadian planters resisted an attempt by the UK 
government to establish a Confederation of Barbados 
and the Windward Islands. 

Barbados joined the West Indies Federation when it 
was formed in 1958. Grantley Adams, a Barbadian, was 
the federation's first prime minister. The federation 
broke up in 1962, when Jamaica and Trinidad and To- 
bago became independent. Barbados and several other 
Caribbean islands tried to form another federation, but 
they could not agree on a constitution. Barbados gained 
independence from the UK on Nov. 30, 1966. In 1967, 
Barbados joined the Organization of American States 
(OAS). In 1968, it became a charter member of an eco- 
nomic union called the Caribbean Free Trade Associa- 
tion (CARIFTA). 

From the time Barbados became independent in 1966 
until 1976, the Democratic Labour Party (DLP) held a ma- 
jority of the seats in the House of Assembly. DLP leader 
Errol Barrow served as prime minister. In 1976, the La- 
bour Party won a majority of the seats. Labour Party 
leader J. M. G. Adams, the son of Grantley Adams, be- 
came prime minister. 

In 1983, Barbados and several other Caribbean coun- 
tries joined the United States in an invasion to over- 
throw the Marxist government of Grenada. See Grenada 
(History). 

Adams died in 1985 and was succeeded by Bernard 
St. John, the deputy prime minister. Parliamentary elec- 
tions held in 1986 returned the DLP to power. Barrow 
again became prime minister. He died in 1987 and was 
succeeded by the deputy prime minister, Erskine Sandi- 
ford. The DLP retained power in the 1991 election. How- 
ever, in June 1994, Sandiford lost a vote of confidence in 
the parliament. In an election in September of that year, 


the Barbados Labour Party (BLP) won a two-thirds major 
ity in the House of Assembly. Owen Arthur, the party 
leader, became prime minister. 

See also Arawak Indians; Carib Indians. , 
Barbarian is a word used to describe an uncivilized 
or uncultivated person. It comes from the Greek word 
bárbaros, which at first meant simply a person who 
spoke a language the ancient Greeks could not under | 
stand. But soon the word also came to mean non-Greek 
or foreigner. 

Later, the Romans applied the Latin word barbarus to 
such peoples as the Goths, Vandals, and Huns, who 
lived outside the Roman Empire. Many of these “barbar 
ians“ entered the empire either peacefully or by force 
during the A.D. 300s and 400s, and contributed to its 
destruction. 

When the Greeks began to colonize areas around the 
Mediterranean Sea about 750 B.C., they noticed cultural 
differences between themselves and other peoples, The 
Greeks considered their civilization superior to all o 
ers, Thus, they began to use the word barbarian in a dis: 
respectful sense. The Greeks even considered the Egyp: 
tians and Persians cultural barbarians, because they dii 
not cultivate the Greek ideals of civilized living. How- 
ever, the Egyptian and Persian civilizations were older - 
and in some ways more sophisticated than the Greek 
civilization. 

After Alexander the Great conquered the Middle Ea 
(336-323 B.C), the Greeks changed their attitude toward) 
foreigners. Many Middle Easterners adopted the Greek 
language, ideals, and ways of life. The label barbarian ~ 
became restricted to those foreigners who had not ab- 
sorbed Greek education or culture. This meaning was 
also used by the Romans, who adapted Greek culture 
and carried it throughout their empire. 

See also Goths; Hun; Vandals. 1 
Barbarossa. See Frederick | (Holy Roman emperor). - 
Barbarossa (14667-1546) was a Barbary corsair (pirate 
Also called Khair-ed-Din, he was the younger of two 
red-bearded brothers who scourged the western Medi- 
terranean in the 1500s. Khair-ed-Din succeeded his 
brother Arouj as commander of organized fleets of pi- — 
rate ships. He became high admiral of the Turkish navy, 
and devoted his life to ferocious and vengeful attacks on 
Christian ships and towns. 

He also captured Tunis and Algiers. He plundered the 
shores of Italy, France, and Spain, and enslaved thou- 
sands of Christians. He twice defeated the great Geno- $ 
ese admiral, Andrea Doria. The Turkish naval supremacy 
that he helped build up was not destroyed until the 
Christians defeated the Turks at the Battle of Lepanto in 
1571. 

Barbary ape is the only wild monkey now living in 
Europe. The Barbary ape lives on the Rock of Gibraltar at 
the southern tip of Spain, and also in northern Africa. It 
is a close relative of the common rhesus monkey of 
India. The Barbary ape is not an ape. However, like the — 
apes, it has no tail. 

The British government protects the Barbary apes liv- 
ing in Gibraltar. A legend says that the monkeys once 
warned the British of a surprise attack on Gibraltar by 
the Spanish. According to tradition, the British will 
never lose control of the Rock of Gibraltar as long as the 
Barbary apes live there. 


The Barbary ape is a tailless monkey, not a true ape. It lives in 
northern Africa and on the Rock of Gibraltar. 


Scientific classification. The Barbary ape belongs to the 
family of Old World monkeys, Cercopithecidae. It is Macaca syl- 
Barbary Coast. See Barbary States. 

Barbary pirates. See Barbary States. 

Barbary States once lay along the coast of North Af- 
rica. This area is now part of Algeria, Libya, Morocco, 
and Tunisia. The terms Barbary and Berber, the name of 
the people who make up a large part of the North Afri- 
can population, come from the Latin word barbari. Bar- 
bari was the name given in Roman times to peoples 
who lived on the fringes of the Roman Empire. 

From the early 1500's to the early 1800's, Barbary 


North Atlantic 


The B; 
the Medi 


"s nary States in the 18005, shown in yellow, lay along 
lediterranean coast of North Africa. 
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States licensed corsairs (sea raiders) to attack the ships 
of other nations in Mediterranean waters. From 1795 to 
1801, the United States paid the Barbary States for pro- 
tection against these corsairs. The United States fought 
against Tripoli from 1801 to 1805, and later against Alge- 
ria. In 1815, the Barbary rulers promised to stop acts of 
piracy against U.S. ships. 

During the 1800s and early 19005, the Barbary States 
were ruled by France, Spain, and Italy. Algeria was 
made a part of France. Tunis became a protectorate of 
France. Most of Morocco became a protectorate of 
France except for a small part which was given to Spain. 
Tripoli became a part of Libya, which was an Italian col- 
ony. In 1943, Allied forces used Barbary ports as bases 
from which to invade southern Europe. 

Libya gained independence in 1951. In 1956 Morocco 
and Tunisia followed. Algeria won its independence 
from France in 1962. 

Related articles in World Book include: 


Algeria Decatur, Stephen Morocco 
Barbarossa Libya Tunisia 
Berbers 


Barbecue originally referred to the roasting of a 
whole pig, ox or other large animal over a wood or 
charcoal fire in an open field. The term barbecue comes 
from the word barbacoa which was adopted by the 
Spanish from the Arawak Indians of the Caribbean. The 
term now refers to any meat, fish, or vegetables cooked 
onan open fire out of doors. 

Barbed wire is made of two or more steel wires 
twisted together with thornlike barbs at frequent inter- 
vals. It is used in fences, particularly for fencing in live- 
stock. 

When the American pioneers settled on the prairies 
and plains, where wood was scarce, they planted shrubs 
to fence in their livestock. They used such shrubs as 
osage orange, which had thorns and grew thick enough 
to hold the animals. The invention of barbed wire was 
inspired by the thorned shrub. Joseph F. Glidden of De 
Kalb, Illinois, U.S.A., introduced the first commercially 
successful barbed wire in 1874. Cattle owners opposed 
the use of barbed wire because it enabled small farmers 
to fence in homesteads on government land. The cattle 
owners had been using this land as free pasturage. 
Barbed wire brought an end to the open range, and 
made possible the settlement of the frontier lands by 
small farmers. 

Barbel. See Catfish. 

Barber is one who cuts or dresses the hair, and shaves 
or trims the beard, of other people. The term comes 
from the Latin barba, meaning beard. In early days, bar- 
bers also were surgeons. But in England the two profes- 
sions were separated by an act passed in 1540. This act 
forbade barber-surgeons to do any surgical operation 
except bloodletting or toothdrawing. It also forbade sur- 
geons to practise barbery (shaving). This law remained 
in effect until 1745. 

The sign of the barber's profession is still widely kept. 
It is a pole with red and white stripes in a spiral around 
it These stripes represent the bandage with which the 
barber wrapped the patient after bloodletting. 

The barber's trade is ancient. Razors have been found 
among the relics of the Bronze Age. Alexander the Great 
made his soldiers shave regularly, so that the enemy 
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could not grasp their beards. Egyptian men had elabo- 
rate equipment to beautify the face and hair. Barbers’ 
shops in Rome and Athens were places of discussion 
and gossip. Rossini made the barber Figaro a prominent 
character in his opera The Barber of Seville. 

The art of arranging and cutting hair is also called 
hairdressing. 

See also Hairdressing; Razor. 
Barber, Samuel (1910-1981), was an American com- 
poser. Most of his music is romantic in character (see 
Romanticism). Barber won the 1958 Pulitzer Prize for 
music for his opera Vanessa. The American composer 
Gian Carlo Menotti wrote the /ibretto (words). Barber 
also won the 1963 Pulitzer Prize for his Piano Concerto 
No. 1. His other popular instrumental works include the 
overture to The School for Scandal (1932); Capricorn 
Concerto (1944) for flute, oboe, trumpet, and strings; and 
Concerto for Cello and Orchestra (1945). His major 
works for voice and orchestra include Knoxville: Sum- 
mer of 1915 (1947) and Prayers for Kierkegaard (1954). 

Barber was born in West Chester, Pennsylvania. He at- 
tended the Curtis Institute of Music in Philadelphia as a 
student and student-teacher from 1924 to 1933. Barber 
first gained national attention in 1938 when Arturo Tos- 
canini conducted his Adagio for Strings and First Essay 
for Orchestra. 

See also Menotti, Gian Carlo. 
Barber of Seville. See Opera (The opera repertoire). 
Barberry is the name of several low, spiny shrubs, 
which are also known by their latin name Berberis. They 
have red leaves and bright red fruit in autumn. The com- 
mon barberry is native to northern Europe, and also 
grows wild in the eastern United States. People use it in 
landscape gardening. The spring stage of black stem 
rust attacks this barberry. This fungus disease also 
causes great damage to wheat. For this reason the com- 
mon barberry should never be planted in wheat- 
growing regions, as the disease may spread from the 
barberry bushes into the wheat fields. The spines of the 
barberry always grow in groups of three, and its berries 
appear in clusters. 

The Japanese barberry is a popular garden plant 
which is not attacked by rust. It grows more compactly 
than the common barberry. It bears its berries either sin- 


The common barberry has saw-toothed leaves and clusters of 
berries. The fruit and leaves turn bright red in autumn. 


gly or in pairs, and has spines that grow singly rather 
than in clusters. The berries of the barberry can be 
eaten. The stems of the plant contain a yellow dye. The 
wintergreen barberry is a hardy evergreen. 

Scientific classification. The barberries belong to the bar- 
berry family, Berberidaceae. They make up the genus Berberis. 
The common barberry is classified as Berberis vulgaris; the Jap- 
anese is B. thunbergii; the wintergreen is B. julianae. 


See also May apple; Oregon grape. 
Barber's itch. See Itch. 
Barbershop quartet singing is a style of harmony 
using four voices. In barbershop music, the four voices 
form a complete four-part chord on almost every note, 
Groups usually sing a cappella (without instrumental ac- 
companiment). 

The parts in barbershop harmony are, from highest to 
lowest, tenor, lead, baritone, and bass. The melody is 
sung by the lead voice. The four singers carefully adjust 
the pitch of their voices to create perfect tuning on each 
chord. These small adjustments along with matched 
vowel sounds and proper balance of the four parts 
create the unique blend of voices that is the distinctive 
characteristic of barbershop singing. 

Barbershop music developed during the 1500's, 
1600's, and early 1700's. Customers awaiting their turn 
for a haircut or shave would pick up a simple instrument 
to strum. The barbers themselves soon joined in the 
music-making and some became well-known perform- 
ers. This musical tradition eventually died out in Europe, 
but was maintained in the U.S.A. 

The term barbershop harmony became well known 
after the success of the song “Play That Barbershop 
Chord" in 1910. Barbershop quartets made many popu- 
lar early recordings and became a feature in vaudeville 
shows. During its early history, barbershop singing was 
performed almost entirely by men. Today, both men and 
women participate. 

Barbet is a small to medium-sized brightly coloured 
bird. It gets its name from the bristles at the base of its 
stout, sharp bill. Barbets live in the tropics, from Central 


Barbets are tropical birds with a stout, sharply tipped bill. They 
nest in holes in trees. 


America, through Africa south of the Sahara, to South- 
east Asia. Asian and American species are mainly green 
with red, blue, and yellow markings. African barbets are 
mainly black, red, and yellow. They are heavily spotted 
and streaked. 

Most barbets nest in excavated holes in dead trees or 
termite mounds. They feed on fruit, flowers, insects, 
small birds, and reptiles. 

Barbets have loud, repeated calls. Small African bar- 
bets known as tinkerbirds have repetitious ringing calls 
that have given them their other common name of 
brain-fever birds. 

Scientific classification. Barbets belong to the family Capi- 
tonidae. 

Barbirolli, Sir John (1899-1970), was a British sym- 
phony orchestra conductor. He became famous for the 
craftsmanship and vigour of his performances and for 
his command of a wide range of music. Throughout his 
career, Barbirolli was popular with audiences, and he 
was well liked by his musicians. 

Barbirolli was born in London. He made his debut at 
the age of 11 as a cellist. When Barbirolli was in his 20s, 
his interests shifted from performing to conducting. He 
founded his own chamber orchestra in 1925. Barbirolli 
conducted operas at Covent Garden in London from 
1927 to 1933. From 1933 to 1936, he served as conductor 
of the Scottish Orchestra in Glasgow. Barbirolli con- 
ducted the New York Philharmonic Orchestra from 1937 
to 1942 and the Houston Symphony from 1961 to 1967. 
He was knighted in 1949. 

Barbiturate is any of a group of drugs used to calm 
people or make them sleep. Barbiturates reduce the ac- 
tivity of the brain and of the rest of the nervous system. 
Regular use causes addiction (physical and mental de- 
pendence), An overdose can cause death. 

Barbiturates are made from barbituric acid. They are 
usually sold in capsule or tablet form, but are also avail- 
able as powder and liquids. Barbiturates vary in struc- 
ture and strength, and in the duration of their effects. 

The first barbiturate used in medicine was barbital. It 
appeared in 1903 under the trade name Veronal. The 
second, phenobarbitone, was introduced in 1912 under 


Barbizon School 107 


the trade name Luminal. Today doctors use more than 
25 kinds of barbiturates. 

Medical uses. Small doses of most barbiturates calm 
people, and larger doses help bring sleep. The barbitu- 
rates most used for these purposes include amylobarbi- 
tone, pentobarbitone, quinalbarbitone, and various 
combinations. Surgeons use thiopental and a few other 
barbiturates as anaesthetics. Phenobarbitone and some 
other barbiturates with long-lasting effects help prevent 
epileptic seizures. Barbiturates are sometimes used to 
relax mentally ill patients so they can discuss their prob- 
lems with a psychiatrist. 

Dangers of barbiturates. An overdose of a barbitu- 
rate, especially in combination with alcohol, can cause 
coma or even death. A person who has taken an over- 
dose needs prompt medical attention. A doctor should 
be called immediately. While waiting for the doctor, the 
patient—if conscious—should drink several glasses of 
milk or water and should be forced to vomit. Strong cof- 
fee or tea may also be given. If the patient is uncon- 
scious, the doctor may have to administer oxygen and 
injections of a stimulant, a drug that increases the activ- 
ity of various organs. See First aid (Treatment for poi- 
soning). 

Some people take large amounts of barbiturates to 
escape tension, Such doses produce intoxication similar 
to that caused by alcohol. Users’ speech becomes 
slurred, and their coordination and judgment become 
poor. People who regularly take large doses of barbitu- 
rates develop an addiction. When addicted people try to 
stop using barbiturates, they suffer convulsions, body 
twitchings, and severe nervousness. Sudden withdrawal 
from the drugs can cause death. Addicts can end their 
dependence on barbiturates only by gradually reducing 
the amount they take. 

See also Drug abuse. 

Barbizon School is the name of a group of French 
painters who settled in the village of Barbizon during 
the 1830s and 1840s. The village is about 56 kilometres 
south of Paris, near the forest of Fontainebleau. 

The Barbizon painters had a strong feeling for the 
beauty of the simple aspects of nature. They avoided the 


Village in Berry 846) an oil painting on canvas; Cincinnati Art Museum Cincinnati, USA. 


A Barbizon painting by 
Théodore Rousseau portrays 
a gentle rural scene near the 
French village of Barbizon. 
The Barbizon painters used 
partial lighting and muted col- 
ours to create a mood of gen- 
tle beauty in their landscapes 
of forests, farms, and villages. 
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panoramic views featured in earlier landscape painting, 
and portrayed scenes of forest glades, pastures, and 
peasants working in fields. The group admired the 
Dutch landscape painters of the 1600's and, like them, 
tried to create a mood of gentle beauty through the use 
of partial lighting and muted colours. 

The principal Barbizon artists were Théodore Rous- 
seau and Jean Frangois Millet. The landscape painter Ca- 
mille Corot did not live in Barbizon, but he was a friend 
of many in the group, and his art resembles theirs in 
many ways. 

See also Millet, Jean Frangois. 

Barbour, John (1316?-1395), was the first known Scot- 
tish poet and historian. His epic poem The Bruce was 
written in about 1375. It is a long poem of 13,500 lines, 
which tells the story of Robert Bruce and James Doug- 
las. The heart of the story is the Battle of Bannockburn, 
when Bruce defeated Edward II and regained Scotland's 
independence from England. The poem is heroic and 
romantic, and the historical facts are fairly presented. 
Barbour may also have written the Legend of Troy and 
Legends of the Saints. Little is known of Barbour's early 
life. Many historians believe that he was born in Aber- 
deenshire, now in Grampian Region, and that he studied 
at the universities of Oxford and Paris. He was made 
archdeacon of Aberdeen in 1357. 

Barbuda. See Antigua and Barbuda. 

Barcarole, also spelled barcarolle, is a musical term 
for the songs originally sung by gondoliers in Venice. 
The term comes from the Italian word barca, which 
means boat or barge. The term barcarole has come to 
be applied to many compositions written during the 
18005, usually in $ time. They were written not only for 
Voice but also for piano and other instruments. Espe- 
cially well-known barcaroles were written by Frédéric 
Chopin and Jacques Offenbach. 

Barcelona (pop. 1,625,542) is the most important man- 
ufacturing and trading city in Spain. It is also the capital 
of the region of Catalonia. It lies on the northeastern 
coast of the Iberian Peninsula, and has one of the few 
good harbours in the country. For location, see Spain 
(political map). Barcelona is the second largest city in 
Spain. Only Madrid has more people. Barcelona has 
been an educational centre for many years. It is also a 
centre of shipping and industrial activity. 

Goods manufactured in Barcelona include cotton, 
wool, and silk materials; paper; glass; leather; cars and 
metal products. Ships leaving Barcelona carry wine, 
cork, fruit, and products of the city's factories. Ships en- 
tering the port of Barcelona bring foodstuffs, livestock, 
machinery, and raw materials into the country. 

Railways run into Barcelona from other cities of Spain 
and France. The city has an underground railway sys- 
tem, airport facilities, and modern buildings. High on a 
hill stands the cathedral of Barcelona, which was begun 
in the late 1200's. The University of Barcelona was 
founded in 1450. Tradition says that the explorer Christo- 
pher Columbus announced his discovery of the New 
World in the Plaza del Rey, a courtyard surrounded by 
medieval towers. 

Historians believe that the ancient city of Barcelona 
was founded in about 230 B.C. by the Carthaginian 
leader Hamilcar Barca. He named the city Barcino, after 
himself. In the 1100s, Barcelona became an important 


Barcelona, a major commercial and industrial centre, lies on 
the Mediterranean coast of northeastern Spain. It has been an 
important European seaport for more than a thousand years. 


commercial and industrial city. From the 8005s to the 
11005, Barcelona was governed by a succession of the 
counts of Barcelona. In 1137, Barcelona united with Ara- 
gon. As the capital of Catalonia, Barcelona came under 
French rule in 1640. Spain regained control of the city in 
1652. From 1808 to 1814, during the Napoleonic Wars, 
the French again occupied Barcelona. Since then, it has 
remained under Spanish control. Barcelona developed 
into the leading industrial city of Spain during the 18005. 
In the mid-1800s, it was the site of numerous revolts 
against the Spanish monarchy. 

Labour unrest led to violence in Barcelona during the 
early 1900's. The city was the seat of the Republican gov- 
ernment for a time during the Spanish Civil War. 

In September 1962, flash floods killed about 450 peo- 
ple in the Barcelona area. About 400 other people were 
unaccounted for. It was the worst natural disaster in 
Spain's modern history. 

In 1992, Barcelona was the venue for the Summer 
Olympic Games. 

See also Hamilcar Barca. 

Bard was an ancient singer-poet. The best-known d 
bards lived in such Celtic lands as Ireland, Scotland, E 
Wales during the Middle Ages. They were professional 
poets who sang about national heroes, often satirizing 
them. The bards generally accompanied themselves 0" 
a harp or other stringed instrument. They passed their 
material on from one bard to another. Bards used such 
Poetic techniques as alliteration and internal rhyme. BY 
the 17005, the Celtic bards were no longer major cul- 
tural figures. The tradition of the bard today survives at 


folk festivals, such as the eisteddfod in Wales. 

The term bard is sometimes used to describe certain 
poets. William Shakespeare, who was born at Stratford- 
upon-Avon, England, is often called the Bard of Avon. 

See also Irish literature (Early Irish literature); Homer; 
Wales (Way of life). 

Bardeen, John (1908-1991), an American physicist, be- 
came the first person to win a Nobel Prize twice for 
work in the same field. With Walter Brattain and William 
Shockley, he received the 1956 Nobel Prize in physics 
for the invention of the transistor. He shared the 1972 
Nobel Prize in physics with Leon N. Cooper and John 
Robert Schrieffer for their theory of superconductivity. 
Superconductivity is the ability of some substances to 
conduct electricity without resistance at cryogenic lex- 
tremely low) temperatures. See Cryogenics; Supercon- 
ductivity. 

Bardeen was born in Madison, Wisconsin, and re- 
ceived degrees from the University of Wisconsin and 
Princeton University. 

Barefoot doctor. See China (Way of life [Health 
care]; Paramedic. 

Barenboim, Daniel (1942- _), is an Israeli pianist 
and conductor. As a pianist, he became noted for his in- 
terpretations of the music of Ludwig van Beethoven. He 
has played all 32 piano sonatas composed by Beetho- 
ven. He also has performed 
the 21 concertos for piano 
and orchestra by Wolfgang 
Amadeus Mozart. Baren- 
boim has played chamber 
music with many famous 
musicians, including the vi- 
olinists Itzhak Perlman and 
Pinchas Zukerman. He has 
conducted many of the 
world's finest orchestras. In 
1991, Barenboim took over 
as music director of the 
Chicago Symphony Or- 
chestra, ^ 

Barenboim was born in 
Buenos Aires, Argentina. At the age of 5, he began tak- 
ing piano lessons from his parents, who were noted pi- 
anists. His family moved to Israel in 1952. Barenboim 
made his debut as a pianist at the age of 7, in Buenos 
Aires, and his conducting debut in Haifa, Israel, in 1957. 
Barents, Willem ( ? -1597), was a Dutch navigator. 
In 1596, he and his crew were searching for a northeast 
Passage to Asia when they reached Spitsbergen, the 
largest island in a group now called Svalbard, in the 
Arctic Ocean. Later, their ship became icebound more 
than 970 kilometres north of the Arctic Circle. As a re- 
sult, Barents and his crew became the first Europeans to 
Winter so far north. They built a crude house, burned 
driftwood, and killed polar bears and foxes for food. Ba- 
me died the next spring on the return journey from 
k E sie Barents Sea bears his name. See also Sval- 
Recents Sea lies north of eastern Norway and the Eu- 
Sia part of Russia. Svalbard and Franz Josef Land 
a = it from the Arctic Ocean (see Arctic Ocean 
Burt The sea was named after Willem Barents, a 

man who explored it from 1594 to 1596 (see Ba- 
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rents, Willem). Warm waters from the Gulf Stream keep 
a year-long shipping lane open along the coast to the 
Russian port of Murmansk. Three-quarters of the sea 
may freeze during the winter. Cod, herring, and had- 
dock swim in its waters. 

Barge is a sturdy, flat-bottomed boat used to carry bulk 
cargo, such as cement, coal, logs, oil, sand, and sugar. 
Some barges are pushed or pulled by tugboats. Others 
are powered by their own engines. Some are made 
from the hulls of sailing or steam ships. In the early days 
of British and Irish canals, barges were pulled by horses. 
Scows and lighters are types of barges used chiefly in 
sheltered waters, such as harbours. 


Barges are boats with flat bottoms. Many barges are used for 
holidaymaking on canals in Britain and Ireland. 


Many barges on inland waterways have accommoda- 
tion for their crews. These barges are often called nar- 
row boats. Many narrow boats have been converted, or 
specially built, for the use of holidaymakers. Holiday 
traffic using narrow boats increased during the late 
19005, especially in Britain and Ireland. But on the 
world's major rivers, cargo-carrying barges continue to 
be important. 

See also Ship (Dry bulk carriers). 

Barge dog. See Schipperke. 

Bari (pop. 370,781) is a busy seaport on the southern 
Adriatic coast of Italy (see Italy [political map]. Bari is the 
capital of the Puglia (Apulia) region, one of Italy's politi- 
cal regions. Bari is famous for its trade and manufactur- 
ing. As early as the 400s B.C, Bari was an important 
town. It has been destroyed and rebuilt three times. 
Each year, thousands of pilgrims visit the Church of St. 
Nicholas, which was founded in 1087. Saint Nicholas, the 
patron saint of the town, is buried there. 
Baring-Gould, Sabine (1 834-1924), an Anglican cler- 
gyman, wrote the well-known hymn "Onward, Christian 
Soldiers.” A prolific writer, he also wrote novels and 
books on a variety of subjects. The Broom Squire (1896) 
is one of his best-known novels. Other works include 
Sermons to Children (1879) and Napoleon Bonaparte 
(1896). Baring-Gould was born in Exeter, Devon, England. 
Barite. See Barium. 

Baritone, also spelled barytone, is a male voice rang- 
ing between the tenor (higher) voice and the bass 
(lower) voice. A singer having such a voice is also called 
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a baritone. The baritone voice can cover about two oc- 
taves, from A-flat downward. 

Barium is a chemical element with the symbol Ba. It is 
a soft, heavy, silver-coloured metal. The metal itself has 
few uses outside the laboratory. But it combines easily 
with many other chemicals to form compounds that 
have important industrial uses. 

Barium carbonate (BaCO,) is used in the manufacture 
of ceramics and special glass, and to purify certain 
chemical solutions. It is also an ingredient in clay s/ur- 
ries (watery muds) used in drilling oil wells. Chemical 
manufacturers often use barium carbonate as a raw ma- 
terial when making other barium compounds. Barium 
carbonate is poisonous, and so is any barium com- 
pound that dissolves in water. Barium titanate (BaTiO,) is 
used in sonar detectors and other electrical equipment. 
Barium nitrate (Ba [NO,],) makes signal flares burn with a 
green flame. Barium ferrite (BaO-6Fe,O,) is used to make 
magnets. 

Barium sulphate (BaSO,) is an extremely insoluble 
barium compound that is not poisonous. Doctors use it 
in X-ray examinations of a patient's digestive system. The 
barium sulphate absorbs X rays to show an outline of 
the intestines on the developed film. Barium sulphate 
and zinc sulphide form /ithopone, a white colouring 
matter for paint. 

Barium is never found in a pure state because it com- 
bines so easily with other elements. Pure barium is ob- 
tained by passing an electric current through a fused 
(melted) barium compound, such as barium chloride 
(BaCl,), A piece of barium metal quickly reacts with oxy- 
gen and water vapour in the air to form barium oxide. It 
must be stored under paraffin to keep it pure. 

Barium is found most often as barium sulphate in the 
mineral barite, or heavy spar. It is also commonly found 
as barium carbonate in witherite. 

Barium's atomic number is 56 and its atomic weight is 
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137.33. It melts at 725° C and boils at 1140° C. Its density 
is 3.5 grams per cubic centimetre at 20° C. It was first iso- 
lated in 1808 by Sir Humphry Davy, an English chemist. 

See also Element, Chemical; Titanium (Uses). 

Bark is the outer covering of most kinds of trees and 
shrubs, It protects the stem, roots, and branches from 
injury, insects, disease, and loss of water. Tissues in 
bark also carry sugar from the leaves to other parts of 
the plant. 

Bark is made up of circular layers of tissues that lie 
outside the woody core of trees and shrubs. These tis- 
sues are divided into inner bark and outer bark. Tissues 
in the inner bark transport and store food. The outer 
bark serves as a protective covering for the plant. | 

Most trees and shrubs begin to develop bark during | 
their first year. New layers of inner and outer bark form | 
every year thereafter, and the bark gradually grows 
thicker. 

Inner bark is composed of layers of living, growing 
tissues. These layers, from innermost to outermost, are 
the (1) phloem, (2) phelloderm, and (3) cork cambium, or 
phellogen. 

Phloem consists primarily of sieve tubes, which con- 
duct sugar down from the leaves. Bands of fibres sup- 
port these tubes. The phloem also includes certain other 
kinds of cells, including companion cells and ray cells. 
The phloem in mature woody plants is produced by tis- 
sue called the cambium, which lies between the wood 
and the bark. Cell division in the cambium produces 
new layers of wood and inner bark, and causes the stem 
of the plant to grow wider. As new phloem accumulates, 
it pushes the older phloem out and crushes it into the 
outer bark. 

The phelloderm is a layer of food storage cells. It is 
produced by the cork cambium, which acts similarly to 
the cambium in the production of new tissues. The 
growth of new phloem stretches the phelloderm and 


Outer bark 
Dead outer cork 
Dead phloem 


Newly produced 
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Bark consists of inner bark and outer bark. The tissues of inner bark transport and store food. 


Outer bark is dead tissue that serves as a protective covering. The diagram on the left shows bark 
as it appears on a tree. The diagram on the right is an enlarged view of the individual tissues. 


the cork cambium until they break apart and die. New 
layers of phelloderm and cork cambium then develop to 
replace the dead tissues. 

Outer bark consists chiefly of cork, a tough, dead tis- 
sue produced by the cork cambium. Patches of dead 

hloem occur throughout the outer bark of mature trees 
and shrubs. This dead phloem has been pushed out by 
the growth of new phloem. 

Cork cells have thick walls that contain a waxy, water- 
proof substance called suberin. Suberin protects the 
plant from losing water and prevents gases from pass- 
ing in and out. Gases enter and leave the tree or shrub 
through /entice/s, which are round or oval blisters in the 
surface of the bark. In young stems, the outer bark is 
also marked by scars at points where buds and leaves 
were once attached. 

Young trees and shrubs have a thin, smooth layer of 
cork. As the stem of the plant grows wider, this layer 
splits, and new cork cells develop beneath it. This proc- 
ess continues throughout the life of the plant and 
causes the outer bark to become rough and scaly. The 
outer bark of a few kinds of trees remains smooth be: 
cause it stretches easily. Trees with smooth bark include 
beeches and birches. 

The cork cambium produces a new layer of cork an- 
nually. The thickness of the bark of most trees does not 
increase greatly because they lose some older bark 
each year. However, the outer bark of a large California 
redwood can measure more than 60 centimetres thick 
near its base. This thick outer bark protects the trees 
from damage caused by the heat of fire. 

How people use bark. Early peoples used bark to 
make canoes, clothing, and shelters. The bark of many 
kinds of trees has become commercially valuable 
through the years and is used in manufacturing a wide 
variety of products. 

Manufacturers use cork from the extremely thick 
Outer bark of the cork oak tree in making bottle stop- 
pers, flooring, insulation materials, and many other 
products. The bark of certain trees contains tannic acid, 
n Sosane used in tanning hides to make leather. The 
tak of some tropical trees provides substances used in 
ad chewing gum and rubber. Cherry cough medi- 
BH and cinnamon are also obtained from bark. Such 

rics as burlap, a coarse type of canvas, and linen are 
made from phloem fibres. 


cree articles in World Book include: 


Ci Stem 
Cod on Tannic acid 
Lenti Tree (The parts of a tree; illus- 
enticel 4 
trations) 


Fes beetle. See Dutch elm disease. : 
origin Painting is an art for which the Australian Ab- 
nes ER are world famous. Originally, only the Aborigi- 
fos rnhem Land made bark paintings, but the art 
origin TOM. Most bark paintings portray parts of Ab- 
creation F yths and legends of the Dreamtime (story of 
signs. nl. Each group of Aborigines has traditional de- 
Ps Aborigines cut bark from gum trees, flatten it, 
mix n. e They grind natural ochres and charcoal, then 
Once cee plant juices to make their paints. They 
twigs e brushes by biting and softening the ends of 
or strips of bark. See Australian Aborigines. 
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Barking and Dagenham (pop 139,900) is a borough 
within Greater London. This borough comprises parts of 
the former separate northeast London areas of Barking 
and Dagenham. It is an important industrial area. One of 
the largest employers in the region is the Ford Motor 
Company. Other industries in the borough include 
chemical and paint manufacturing, and engineering. 

Barking and Dagenham were once marshy areas in 
Essex. In the early 1930's, Ford bought a large part of the 
area, drained it, and built factories. Thousands of people 
from the East End of London soon came to live and work 
in Barking. In 1965, Barking and Dagenham became part 
of Greater London. West Barking was incorporated into 
the borough of Newham. 

Barkla, Charles. See Nobel Prizes (table: Nobel 
Prizes for physics—1917). 

Barkly Tableland is a vast plateau in the Northern 
Territory and Queensland, in Australia. It runs parallel to 
the southern shore of the Gulf of Carpentaria, roughly 
from Daly Waters to Mount Isa. It rises to more than 300 
metres near the border between the Northern Territory 
and Queensland. The area offers some of the best graz- 
ing land in the Northern Territory. It includes huge beef- 
cattle stations, such as Alexandria Station. 

The Barkly Tableland is subject to extreme seasonal 
fluctuations in rainfall. A long, dry winter occurs from 
April to October. During the dry season, the tableland is 
covered by yellow, strawlike Mitchell grass, a perennial 
tussock grass of little nutritional value. The wet season 
occurs in a hot summer period from November to 
March. In the wet season, the landscape becomes quite 
green as the area between the tussocks becomes cov- 
ered by annual grasses, such as Flinders grass. The 
grass dies during the drier period, leaving bare earth 
between the tussocks. 

The summer rainfall is carried by intermittent creeks 
that flow into an internal drainage system of lagoons 
and swamps. During the dry season, these bluebush 
swamps are covered by bluebush and a variety of small 
grasses, providing good grazing land for livestock. 

The seasonal work patterns are determined by the cli- 
matic conditions of the tableland. Mustering of cattle 
begins at the end of the wet season, in March and April. 
In July, the cattle are moved from the dry water holes to 
paddocks supplied by underground water. During the 
wet season, all major jobs are stopped and only a nu- 
cleus of workers remain on the stations. 

See also Northern Territory. 

Barlach, Ernst Heinrich (1870-1938), was a German 
sculptor. He belonged to the expressionist movement in 
art that emerged in Germany during the years before 
World War | (1914-1918). See Expressionism. 

Like many sculptors of the early 19005, Barlach turned 
to past styles of art as a way to create more visually 
powerful images. He was particularly inspired by Rus- 
sian folk carvings and wooden German sculpture from 
the Middle Ages. He carved most of his sculpture from 
wood, retaining the material's blocklike shapes and 
rough surfaces. Barlach's figures tend to display much 
emotion and are caught in a dramatic movement. His 
works are symbolic and tell a story. 

Barlach was born in Wedel, near Hamburg. He was 
also well known as a printmaker and wrote plays and 


novels. 


112 Barley 


Rippling fields of barley cover the countryside at harvest time. 
Barley grows best in cool climates and at high altitudes. 


Barley is an important cereal grain. It belongs to the 
same family of plants as maize, oats, rice, and wheat. 
Farmers grow barley to provide grain for malting, and 
for feeding to livestock. Barley is also used as an ingre- 
dient in soups and other dishes. 

Barley plants resemble wheat. The seeds of the barley 
plant grow in spikes at the tips of the stems. Most com- 
mon varieties of barley are six-rowed barleys, with sin- 
gle grains growing in groups of three on each side of 
the spike. Two-rowed barleys are less common. Many 
kinds of barley have awns or beards (bristles) growing 
from the husks that surround the seeds. 

Cultivation. Barley will grow nearly anywhere in the 
temperate zone. It thrives in cool northern climates and 
at high altitudes. In warmer climates, farmers often culti- 
vate it as a winter crop. Such winter barley is planted in 
the autumn and harvested the following summer. Spring 
barley is planted in the spring and becomes mature by 
the summer. 

Farmers generally plant the seed in rows about 15 to 
18 centimetres apart and sow from 2.5 to 5 bushels of 
seed per hectare. A bushel of barley weighs 22 kilo- 
grams. The grain is usually harvested with combine har- 
vesters. But in some countries, farmers gather and 
thresh it by hand. The grain is harvested when the ker- 
nels are almost dry. In most barleys, husks cover the 
threshed grain, but varieties called hu/l-less barley, or 
naked barley, have kernels that thresh clean. 

Annual world barley production totals about 74 bil- 
lion bushels. Russia is the leading producer of barley, 
followed by Canada and Germany. Belgium, France, Lux- 
embourg, the Netherlands, and Switzerland usually have 
the highest yields. Barley is also an important crop in 
Australia, where nearly 2.5 million hectares are devoted 
to this crop each year. 

Diseases and insect pests may reduce the yield and 
quality of barley. Smuts are fungi that change the ker- 
nels into powdery black masses of spores. Stem rust 


Mature stalks of barley generally have bristles, or 
beards, growing out of the seeds. 


causes reddish or black patches on stems or leaves. Mil- 
dew appears as a cottony white growth on the plants. 
Spot blotch and net blotch cause lesions on leaves, 
stems, and roots. Scab leads to discoloration or black 
dots on the kernels. Viral diseases also strike barley and 
cause stunting, yellowing, or striping. Many barley dis- 
eases can be controlled by treating the barley seeds or 
foliage with chemicals and by using resistant or tolerant 
varieties. Grasshoppers, aphids, Hessian flies, and other 
insects also attack barley. 


Leading barley-growing countries 


Bushels of barley grown in a year 


Russia eo 

1,146,900,000 bushels 
Canada ee © 

550,800,000 bushels 
Germany ee ry 

549,400,000 bushels 
France ee 

476,700,000 bushels 
United States [LITT 

447,600,000 bushels 
Spain [1] 

377,200,000 bushels 
United Kingdom [III] 

350,800,000 bushels 
Turkey TYT] 

336,800,000 bushels 
Kazakhstan [III 

299,800,000 bushels 
Denmark ee 

199,800,000 bushels 


One bushel equals 22 kilograms. 
Figures are for a three-year average, 1990-1992. 
Source: Food and Agriculture Organization of the United Nations. 


Uses of barley. Barley is often used as animal feed. 
The grain is ground or rolled for use in mixed feeds, 
and the young plants provide hay, silage, and winter 
pasture. High-quality barley is made into malt by sprout- 
ing the grain and then drying it. Malt is used in beer, 
spirits, malted milk, and flavourings. Pot barley is barley 
that has been ground enough to remove the husk. Pear! 
barley is ground ina revolving drum until the hull and 
germ are removed from the grain. This process reduces 
the grains to small starchy balls called pearls. Pearl bar- 
ley is used for thickening soups. By-products of pearling 
include barley flour and animal feeds. Barley flour may 
be used in baby cereal and in bread. 

History. Barley was probably one of the first culti- 
vated cereals, Grains believed to be 5,000 to 7,000 years 
old have been found in Egypt and the Fertile Crescent 
region of the Middle East. Scientists are not certain 
where barley originated, but it may have been in Ethio- 
pia, the Fertile Crescent, or central Asia. 

Scientific classification. Barley belongs to the grass family, 
Gramineae. It is Hordeum vulgare. 

See also Brewing; Grain; Grass; Malt; Smut. 

Barlow's disease. See Scurvy. 
Barn is a farm building used to house livestock and to 
store hay, grain, and other supplies needed for the ani- 
mals, Farmers use the general-purpose barn for horses 
and cattle. 

There are also barns for special uses. Some farmers 
use barns that are designed for herds of dairy cows. The 
barns are often insulated, ventilated, and equipped with 
electricity, a water supply, milking machines, and other 
devices, Barns for beef cattle and sheep are built to shel- 
ter the herds from wind and snow, and to protect the 
young born in cold weather. Barns can also provide sta- 
bling for horses. 

Barns should be placed where there is some eleva- 
tion or slope so that rain water can drain off. They 
should be 30 metres or more from dwellings and from 
wells that supply drinking water. 
pe are divided up according to use. Individual 
Ft partments called sta//s are made for horses and 
a Beef cattle are kept in large pens, and 
rire Pens are provided, each large enough for a 
He a cow, or several calves or sheep. Barns may also 
Soria S cis for maize, bins for grain, and lofts for hay. 
storing sis and beef barns have silos next to them for 
forage Mea from maize, alfalfa, or other green 
winter, ilo). Silage is used as fodder for livestock in 
rial See Owl (Kinds of owls; picture). 

[tn VER was a Christian missionary during New Tes- 
maps Desine apostles of Jesus Christ named him i 
kiain ie Which meant son of encouragement, and he is 

Jewish Us is name throughout the New Testament. A 
eus e from Cyprus, Barnabas was among the first 
[oem converted to Christianity by the apostles. He 
tian canine important and respected figure in the Chris- 
radical stitute in Jerusalem. He set an example of the 
early Christ € toward possessions that encouraged the 
the w, ian community to give whatever they had for 
elfare of others. 

of taken later went on a mission to Antioch, capital 
leader ot dus province of Syria. In time, he became 

e Christian community there. Saint Paul 
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Barnacles are saltwater shellfish that fasten themselves onto 
wharf piles, ship bottoms, and other objects under water. The 
goose barnacles above have attached themselves to a float. 


served as his assistant in this ministry. The Christians of 
Antioch sent Barnabas and Paul on the first Christian 
mission to Cyprus and Galatia. Barnabas later returned 
on a second mission to Cyprus. 

Barnacle is a saltwater shellfish which fastens itself 
onto objects under water. Barnacles are found on wharf 
piles, rocks, turtles, whales, and ship bottoms. Marine 
engineers have spent much time experimenting to find 
ways to prevent barnacles from attaching themselves to 
ships and wharves. 

Barnacles pass through three stages of life. When first 
hatched, they are small and have three pairs of legs and 
one eye. They can swim from birth. In this stage, they 
look like young water fleas. In the next stage, they have 
six pairs of two-branched legs, two additional eyes, and 


Acorn barnacle 


Di 


eh 


Three kinds of barnacles. The goose barnacle fastens itself 
onto floating objects. The acorn barnacle lives on rocks in the 
sea. The rock barnacle captures food with its feathery legs. 
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two large feelers. In the third stage, they lose their eyes. 
Adult barnacles attach themselves to some object for 
the rest of their lives. The barnacle's body is protected 
by a hard limestone shell that forms a rigid structure, 
open only at the top. If danger threatens or it is low tide 
and there is a risk of the barnacle drying out, the open- 
ing is closed by special plates. The barnacle feeds itself 
by waving its legs through the opening. Its bristly legs 
strain out microscopic organisms, which the barnacle 
eats. Its legs also bring water with dissolved oxygen into 
the shell. 

Scientific classification. Barnacles belong to the phylum 
Arthropoda. They are in the class Crustacea. They form the sub- 
class Cirripedia. 

See also Crustacean. 

Barnard, Christiaan Neethling (1922- — ),a 
South African surgeon, performed the first human heart 
transplant in history. On Dec. 3, 1967, he directed a 30- 
man medical team that performed the historic surgery 
in Cape Town, South Africa. The surgeons removed the 
healthy heart of a 25-year-old woman who had died after 
a car accident. They placed the heart in the chest of 55- 
year-old Louis Washkansky, whose own heart was dam- 
aged. However, Washkansky died of a lung infection 18 
days later. 

On Nov. 25, 1974, Barnard performed his 11th heart 
transplant. But in this operation, unlike earlier ones, Bar- 
nard did not remove the patient's damaged heart. He 
joined the implanted donor heart to the patient's heart, 
thereby providing a "double pump" for the circulatory 
system. This technique had never before been used with 
a human being, but it did not prove as useful as Barnard 
had hoped. 

Barnard was born in Beaufort West, South Africa. He 
studied at the University of Cape Town Medical School 
and received advanced training in surgery at the Univer- 
sity of Minnesota, in the United States. He has written 
books on health, medicine, and South Africa, and an au- 
tobiography, Christiaan Barnard: One Life (1970). 

See also Heart (History of heart research: The first 
heart transplants). 

Barnard, Edward Emerson (1857-1923), an Ameri- 
can astronomer, was one of the greatest observers of 
the heavens. In 1887, Barnard went to the Lick Observa- 
tory of the University of California. There, he discovered 
the fifth satellite of the planet Jupiter in 1892, and began 
taking photographs of comets and the Milky Way. 

Barnard joined the staff of the Yerkes Observatory in 
Wisconsin in 1895. He proved there that the starless 
spaces of the Milky Way are occupied by clouds of 
dustlike particles called dark nebulae. He was born in 
Nashville, Tennessee. Barnard graduated from Vander- 
bilt University, Tennessee, in 1886. 

Barnardo, Thomas John (1845-1905), founded Doc- 
tor Barnardo's homes for needy children. In his homes, 
children were given an opportunity to better their lives. 
They were taught a trade and encouraged to emigrate, 
especially to Canada and Australia. Barnardo was born 
in Dublin, Ireland. He went to London in 1866 to study as 
a medical missionary, and was dismayed by the poor liv- 
ing conditions in the slums. Therefore, while still a stu- 
dent, he founded the East End Juvenile Mission for des- 
titute children. He opened his first home in 1870, at 
Stepney, in London. Today, Barnardo's provides residen- 


tial and non-residential care and support for children in 
need, in the United Kingdom, Republic of Ireland, Aus- 
tralia, and New Zealand. See also Children in care, 
Barnes, Sidney Francis (1873-1967), was a British 
cricketer who played for England and the county of Stat. 


fordshire during the early 1900s. Some experts consider | 


him the greatest bowler of all time. He began his test 
match career in 1901, when he toured Australia. Until 
then, he had never played in first-class cricket. Alto- 
gether he took 189 test wickets. His best performance 
was in a test match at Melbourne in 1911, when he took 
the first 4 wickets for 1 run and took 5 wickets for 6 runs 
during the morning's play. 

Barnes, Thomas (1785-1841), was a leading British 
journalist of his time. He believed that a newspaper 
should not be a servant of the state but should be al- 
lowed to follow its own independent policy. He was the 
chief drama critic of The Times. Barnes was also the edi 
tor of The Times from 1817 to 1841. Barnes was born in 
London and educated at Pembroke College, Cambridge. 
Barnet (pop. 283,000) is a market town and borough in 
Greater London. The borough comprises the former dis 
tricts of Barnet, East Barnet, Friern Barnet, Finchley, and 
Hendon. Barnet is sometimes called High Barnet be- 
cause of the town’s location on a hill. Barnet has leather 
and electrical industries. 

Barnett, William. See Petrol engine (Development 
of the petrol engine). 

Barnhart, Clarence Lewis (1900-1993), was a noted 
American /exicographer—a compiler of dictionaries. He 
edited The World Book Dictionary (1963), the first dic- 
tionary designed for use with a specific encyclopedia. 
Barnhart also edited the series of Thorndike-Barnhart 
dictionaries, the American College Dictionary (1947), 
and the New Century Cyclopedia of Names (1954). His 
other works include Let's Read (1961), written with Leon 
ard Bloomfield, a linguist who greatly influenced Barn- 
hart. Through Bloomfield's influence, Barnhart became 
the first lexicographer to make use of modern linguistic 


scholarship in compiling dictionaries. Barnhart was also 


influenced by the educational psychologist Edward Lee 
Thorndike. Thorndike developed the study of word fre: 
quency to determine which words should be included 
in a dictionary and how to simplify definitions. Barnhart 
was born near Plattsburg, Missouri. 

See also Dictionary; Thorndike, Edward Lee. 
Barnsley (pop. 217,300) is an industrial town and local 
government district in South Yorkshire, England. The 
town lies on the River Dearne. Its chief industries in- 
clude baking, and the production of clothing, glass _ 
products, and machinery. Outside the town, leading i" 
dustries include agriculture, coal mining, and electro™ 
ics development. 
hay eimi See Aeroplane (Fliers of the golden 
age). 

Barnum, P. T. (1810-1891), was the most famous 
showman of his time. He presented such popular attrac 
tions as General Tom Thumb, a midget; Jenny Lind, à E 
mous Swedish singer; and Jumbo, a giant elephant. Bar 
num also helped found the most famous circus in 
history, calling it The Greatest Show on Earth. It is 
known today as the Ringling Brothers and Barnum & d 
Bailey Circus. To promote his attractions, Barnum relie 
on colourful advertising and publicity stunts. He often 


Amercury barometer, above /eft, works on the same princi- 
ple as a device invented in 1643 by the Italian physicist Evangel- 
ista Torricelli, above right. Both devices consist of a glass tube 
of mercury inverted in a reservoir of mercury. Changes in air 
pressure cause the mercury in the tube to rise and fall. In the 
mercury barometer, a scale beside the tube shows the pressure. 


used exaggeration and deception to create interest in 
his shows and exhibits. 

Phineas Taylor Barnum was born in Bethel, Connecti- 
Cut, U.S.A. He began his ca- 
reer as a showman in 1835 
when he exhibited Joice 
Heth, an aged slave who 
claimed to have been 
George Washington's 
nurse, In late 1841, Barnum 

ecame proprietor of the 

American Museum in New 
York City, which offered 
exhibits, lectures, and 
Plays, and became one of 
New York City’s most fa- 
mous attractions, The mu- 
seum burned down in 1865 

d Teopened the same 
[mds burned down again in 1868 and was never re- 

See also Lind, Jenny. 

moe Barometer (Kinds of barometers). 
pi : is an instrument that measures the pres- 
MR ui mosphere. Weather forecasters use barom- 
usualy eee changes in air pressure. Such changes 
ere mad that the weather will change. Barome- 
rassi at e used to measure altitude because air 

Ms F oea as altitude increases. 

Orricelli a ‘ul es invented in 1643167 Evana 
sisted of a Italian physicist. Torricelli's device con- 
fee glass tube filled with mercury and in- 
the tube fon up of mercury. The column of mercury in 
fe sire until its top was about 76 centimetres above 

€ of the mercury in the cup. The pressure of 


P. T. Barnum 
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Needle 


Spindle 


Vacuum chamber Lever Lever 


An aneroid barometer has a vacuum chamber that expands or 
contracts with changes in air pressure. A drop in pressure 
causes the chamber to expand, above. The expansion causes a 
series of levers to pull on a chain that is connected to a spindle. 
The spindle turns anticlockwise and the needle attached to it 
moves to the left on the dial, showing the lower air pressure. 


the air on the surface of the liquid in the cup held the 
mercury in the tube. Torricelli thus showed that the 
pressure of the atmosphere roughly equals the weight 
of a 76-centimetre column of mercury. 

Modern barometers measure air pressure in milli- 
metres of mercury or in units called bars and millibars. 
The bar is a unit of pressure in the metric system, anda 
millibar equals q4 bar. Scientists record most pressure 
measurements in millibars. The atmospheric pressure at 
sea level averages 1,013 millibars, which equals 760 mil- 
limetres of mercury. To compare measurements taken at 
various altitudes and temperatures, scientists adjust 
them to the values that would be measured at sea level 
ato C. 

Kinds of barometers. There are two main types of 
barometers—mercury and aneroid. 

Mercury barometers work on the same principle as 
Torricelli's device. A mercury barometer consists of a 
glass tube of mercury with a reservoir at the bottom. 
Changes in air pressure cause the mercury in the tube 
to rise and fall. A scale beside the tube indicates the 
pressure in millibars or in millimetres of mercury. Some 
older models show the pressure in inches of mercury. 
To get an accurate reading, the user must adjust the 
scale so that the zero point is even with the surface of 
the mercury in the reservoir. The adjustment is neces- 
sary because this surface rises when the mercury in the 
tube falls, and it falls when the mercury in the tube rises. 

Aneroid barometers are less accurate than mercury 
barometers but are more sensitive to changes in air 

ressure. The word aneroid means nonliquid, which in- 
dicates that this type of barometer does not use mer- 
cury. An aneroid barometer measures the effect of air 
pressure on à metal chamber from which part of the air 
has been removed. Changes in air pressure make the 
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chamber expand or contract, moving a needle on a dial. 
The dial may be scaled in millibars, millimetres, or 
inches. These light and portable barometers are widely 
used in homes, offices, and schools, and on ships and 
aeroplanes. 

Scientists use a type of aneroid barometer called a 
barograph to record changes in atmospheric pressure. 
A barograph includes a pen that records the air pres- 
sure on a paper chart mounted on a slowly rotating 
drum. 

Uses. In weather forecasting, the barometer's chief 
function is to determine the sea-level pressure and its 
change. A change in pressure usually indicates a change 
in the weather. In general, cloudy weather occurs in 
areas of low-pressure, and clear weather in areas of 
high-pressure. 

The other major use of barometers is to measure alti- 
tude. Atmospheric pressure is lower at higher altitudes 
because the air there is thinner and has less air above to 
weigh it down. For example, the average air pressure 
drops from 1,013 millibars at sea level to about 700 milli- 
bars at an altitude of 3,000 metres and to about 300 milli- 
bars at 9,100 metres. Pilots use a kind of barometer 
called a pressure altimeter to determine their altitude. 
Its scale shows altitude rather than pressure. Hikers and 
mountain climbers may also use barometers to measure 
altitude. 

See also Altimeter; Isobar; Torricelli, Evangelista; 
Weather. 

Baron is the title held by noblemen in the lowest rank 
in the British peerage. This rank was introduced into 
England at the time of the Norman Conquest (1066). The 
king bestowed the rank on those to whom he granted 
land in return for military service. The barons were later 
divided into greater and /esser barons, according to the 
amount of land they held. The lands of these first barons 
were handed down from father to son, thus establishing 
the feudal aristocracy. The power of the barons grew 
over the years. The greater barons became earls or 
dukes, with the lesser barons as their retainers. The wife 
of a baron or a woman who holds a barony is a baro- 
ness. A baron is addressed as “Lord,” and a baroness is 
addressed as “Lady.” 

The king or queen now confers the title of baron or 
baroness for distinguished service or distinction in art 
or letters, but the title is not hereditary. A baron or a 
woman who is a baroness in her own right is entitled to 
a seat in the House of Lords, the upper chamber of the 
British Parliament. 

Baronet is a title taking rank between that of baron 
and that of knight. In 1611, King James I, when in need of 
money, decided to create the title of baronet and sell it 
to a number of people. The king's need of money was so 
great, however, that the limit was very elastic. The title is 
now conferred by the king or queen on anyone whom 
he or she wishes to honour. It is hereditary, but does 
not entitle the holder to a seat in the House of Lords. A 
baronet is addressed as “Sir.” 

Barons’ War. See United Kingdom, History of (The 
Norman Conquest [The law]). 

Baroque is a term applied to many forms of art cre- 
ated in western Europe and Latin America. The style first 
appeared in Rome in the late 15005. Baroque art is large 
in scale and filled with dramatic details. In the 1700s, ba- 


roque art developed into a more relaxed, intimate style 
called rococo (see Rococo). 

Three elements in the cultural life of western Europe 
helped form the baroque style. First, artists in the late 
1500's rebelled against the art of the Renaissance. Ren- 
aissance art was restrained and orderly, and generally 
symmetrically balanced. Baroque painters, architects, 
and sculptors achieved balance in a more dramatic and 
exciting way. For example, a Renaissance architect might 
use rectangular areas to achieve balance and beauty. 
The more dramatic baroque architect would replace the 
rectangular areas with curved areas. 

Second, many rulers wanted an art style that would 
glorify their reigns. Magnificent baroque palaces such 
as Versailles in France and the Zwinger in Germany ex- 
pressed the power and authority of the head of state. 

Third, a movement called the Counter Reformation 
stirred a sense of religious enthusiasm in Europe during 
the late 1500s and the 1600s. Baroque churches ex- 
pressed the drama and emotion of this movement. 

Baroque architecture combined in new ways such 
classical and Renaissance elements as columns, arches, 
and capitals. Sweeping curved areas replaced orderly 
rectangular areas. Sculpture and painting played a 
greater part in building design, helping create an illu- 
sion of great space. Interest in the relationship between 
buildings and their surroundings led to greater empha- 
sis on city planning and landscape design. 

One of the highlights of baroque design was the cre- 
ation of vast gardens, such as those at Versailles, the 
French king's country estate. There, nature was con- 
trolled and presented in a formal arrangement of cas- 
cades, fountains, terraces, and trees. 

Baroque buildings in Austria, Spain, and Latin Amer- 
ica were especially ornate and elaborate. Baroque archi- 
tecture in France was more classical and ordered. 
Among the finest architects who worked in the baroque 
style were the Italian artists Gian Lorenzo Bernini and 
Francesco Borromini. See Architecture (Baroque). 

Baroque painting displays large-scale forms and 
often freely painted compositions. Artists developed 
new approaches to traditional subjects. Michelangelo 
da Caravaggio practised a revolutionary style depicting 
earthy, realistic figures in close-up with dramatic con- 
trasts of light and shade. Annibale Carracci established 
the Italian baroque taste for ceiling decoration of mas- 
sive figures in settings that give the illusion of space. In 
Flanders in northern Europe, Peter Paul Rubens was the 
chief baroque artist. He painted large altarpieces, 
mythological subjects, and decorative compositions of 
weighty forms in dynamic movement. In Holland, Rem- 
brandt was painting works that were often influenced by 
Caravaggio and Rubens. But Rembrandt used light ef- 
fects and free application of paint for greater emotional 
and psychological insight. Spain's leading baroque 
painter was Diego Velazquez. See Painting (The 1600s 
and 1700s). 

Baroque sculpture was characterized by a tremen- 
dous feeling for movement. This came from the careful 
intermingling of mass and space as well as the use of 
new materials such as stucco and plaster. The greatest 
sculptor of the period was Gian Lorenzo Bernini of Italy: 
He worked primarily in marble, designing fountains, 
altarpieces, portrait busts, and free-standing pieces- Al 
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Barossa Valley, near Adelaide in South Australia, is one of the state's leading tourist attractions. 
Visitors to the vineyards and wineries are able to sample and buy the area's wines. 


had remarkably realistic features and a flamboyant theat- 
tical sense. See Sculpture (1600-1900). 
Baroque music, like other baroque art forms, is 
filled with complex details and contrasts. Baroque music 
was closely related to church and court life. Baroque re- 
ligious music became increasingly dramatic and 
worldly. Opera, with its elaborate stage spectacles, first 
developed during the baroque period. The great ba- 
we composers include Claudio Monteverdi and Ales- 
u ro Scarlatti of Italy, and Johann Sebastian Bach and 
b orge F. Handel of Germany. See Classical music (The 
aroque period). 
Eae Valley is one of Australia's main wine- 
Para $i ng areas. It is actually the valley of the North 
d AMA but William Light named it Barossa (hillside 
s Bs er a wine-growing district in Spain. The val- 
WE out 32 kilometres long and 3 to 12 kilometres 
Aiea les 56 kilometres east of Adelaide, in South 
is is MN hills rise sharply to as much as 700 metres 
naan m e d the east. The valley has a Mediterra- 
millimetres, ; with an average rainfall of more than 400 
ers Barossa Valley is known as the valley of 
wine, Mo janes it produces 30 per cent of Australia's 
rolling hilsia an 8,500 hectares of vineyards grow on its 
EE les and on the fertile a//uvial land (formed 
tion of Es osited by rivers). It is the largest concentra- 
s irrigated vines in Australia. 
dhs mue 25 wineries in the valley, ranging from the 
ra ch as Orlando, Yalumba, and Seppelt, to small 
is eee establishments. Each large winery 
lgnerone is its own vineyards. But independent 
bution to tee producers) make an important contri- 
fr Eds fame. They own holdings of about 
The ind farm them intensively. 
Valley, E 9Ple. About 14,000 people live in the Barossa 
gaston, a, numbers live in the towns of Tanunda, An- 
4 Nuriootpa. The rest live in smaller towns 


and farm 
settlements throughout the area. Farmers pro- 


duce cereal crops, vegetables, dairy products, meat, and 
wool. Many townspeople work in food-processing 
plants. 

Many of the people are descended from the German 
settlers who first occupied the area. These people 
brought a strong Lutheran faith to the valley. It is repre- 
sented by the many Lutheran churches in the towns. The 
valley was relatively isolated for many years, and the 
people spoke a mixture of German and English called 
Barossa Deutsch. Many of the towns still have a distinc- 
tive German architecture. 

History. People from Prussia and Silesia settled in the 
valley in 1842. They had come to South Australia under 
the leadership of Pastor Kavel to escape religious perse- 
cution in Germany. George Fife Angas, a director of the 
South Australian Company, owned 11,340 hectares of 
land in the Barossa Valley. A deeply religious man, 
Angas assisted the immigrants to settle at Bethany and 
Langmeil. 

The immigrants established a series of small villages 
with such names as Krondorf, Kaiser Stuhl, and Gnaden- 
frei. The settlers began farming to provide poultry, pota- 
toes, and wheat for themselves. They built homes and 
barns with clay-plugged walls and thatched roofs. They 
tried to make the valley as much like their homeland as 
possible. 

A geologist, Johann Menge, first drew attention to the 
potential for growing vines in the valley. Johann Gramp 
and Samuel Hoffman planted the first vines near Jacob's 
Creek in 1847. Gramp produced the first Barossa wine in 
1850. He was followed by Joseph Seppelt, Joseph Gil- 
bert, and Samuel Smiths. 

See also South Australia (picture). 

Barquisimeto (pop. 681 961) is one of Venezuela's 
largest cities. It is about 354 kilometres southwest of Ca- 
racas. For location, see Venezuela (political map). Bar- 
quisimeto serves as the trade centre for a rich farm area 
where coffee, cacao, and sugar cane are grown. Prod- 
ucts made in the city include fibre hammocks and bags. 
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Pacific barracuda 


Barracouta are long, slender fish commonly found off 
the southern coasts of Australia. They are caught by 
trolling in the largest commercial fisheries in Victoria 
and Tasmania. An average barracouta is a metre long 
and weighs 1.8 kilograms. Barracouta feed on small 
shellfish and other fish. 

Scientific classification. The barracouta belongs to the fam- 
ily Gempylidae. It is Thyrsites atun. 

Barracuda is a marine fish that resembles the fresh- 
water pike. There are 21 species of barracudas. 

The great barracuda, found in the Atlantic Ocean 
from South Carolina, U.S.A, to Brazil, is the largest spe- 
cies, It grows about 2 metres long. Like most other bar- 
racudas, it lives in shallow water but roams far offshore 
as well. The great barracuda is often called the “tiger of 
the sea” because it is swift, fearless, and destructive. It 
feeds on other fishes but sometimes attacks people. It 
has strong jaws and razor-sharp teeth. Eating the flesh of 
large, tropical barracudas frequently causes ciguatera, a 
disease that can lead to death. 

The Pacific barracuda may grow to a length of more 
than 1 metre. It is found along the west coast of North 
America but is rare in waters north of California. 

Scientific classification. Barracudas make up the barracuda 
family, Sphyraenidae. The great barracuda is Sphyraena barra- 
cuda. The Pacific barracuda is 5. argentea. 

See also Fish (picture: Fish of coastal waters and the 
open sea). 

Barramundi is the name of two unrelated species of 
fish. The giant perch is a large, valuable food fish which 
lives in the Indian Ocean, and in the waters around 
northern Australia, China, and the Philippines. It spawns 
in fresh-water rivers. It is a moderately slender-bodied 
fish with a large mouth and brilliant red eyes. Adults are 
greenish-grey above with silvery sides. The average 
weight is from 1.5 to 14 kilograms. One fish weighing 
260 kilograms was caught in the Bay of Bengal. 


Barramundi or giant perch 


The barramundi rock cod lives in coral and rocky 
reefs. It was once common in the Indo-Pacific area from 
India to northern Australia and Japan. But extensive fish- 
ing has made it increasingly rare. It grows to an average | 
length of 66 centimetres. 

Scientific classification. The giant perch belongs to the 
family Latidae. It is Lates calcarifer. The barramundi rock cod be- | 
longs to the family Serranidae. It is Cromileptes altivelis. | 
Barratt-Boyes, Sir Brian (19224- — ), a New Zealand 
surgeon, won international recognition as a pioneer in 
heart repair, especially in children born with heartde- | 
fects. Brian Gerald Barratt-Boyes was born in Wellington 
and educated at Otago University. During the 19505, he 
was a visiting fellow at the Mayo Clinic in the United 
States and at Bristol University in England. Barratt-Boyes 
became surgeon in charge of the cardiothoracic surgi- 
cal unit at Green Lane Hospital in Auckland, New Zea- 
land, in 1965. 

Barrault, Jean-Louis (1910-1994), was a French actor 
and director. He performed with the Comédie- 
Francaise, the French national theatre, from 1940 to 
1946. In 1946, Barrault and his wife, actress Madeleine 
Renaud, formed their own acting company in Paris, per- 
forming in classical French plays as well as modern 
French plays and translations of foreign plays. From 
1959 to 1968, he directed France's second national thea- 
tre, the Théátre de France, where he continued to pro- 
duce modern plays and classics. He was appointed di- 
rector of the Théátre des Nations in 1971. 

Barrault was born in Le Vésinet, a suburb of Paris. His 
most famous film is Children of Paradise (1944). 

Barrel is a large, round container made of wood or — | 
metal. The sides of a wooden barrel are made of staves 
(strips of wood), which are bound together by metal or 
wooden hoops. The staves are wider in the middle than 
at the ends. This makes a wooden barrel bulge in the 
middle. This shape increases its strength, though it 
wastes space in shipment. The heads (top and bottom) of 
the barrel are flat wooden circles that fit into grooves 
near the ends of the staves. Barrels that hold liquids ust’ 
ally have a bung (hole) in one end or in the side. Bung | 
also means the cork or plug used to fill the hole. Metal | 
barrels, or drums, have a number of uses, especially in 
the storing and shipping of chemicals, paints, oils, and 
petroleum. 


Parts of a barrel | 


Head 


Hoop 


Skilled workers called coopers made barrels by hand 
for hundreds of years. Now barrel manufacturers use la- 
bour-saving machines, and cooperage (barrel making) 
has become a large and important industry. 

Barrett, Elizabeth. See Browning, Elizabeth Barrett. 
Barrie, Sir James Matthew (1 860-1937), was a Scot- 
tish playwright and novelist. Barrie wrote more than 35 
plays. His best-known play is Peter Pan (1904), a fantasy 
about a magical boy who refuses to grow up. For more 
information about the play, see Peter Pan. 

Barrie's other plays are generally more realistic than 
Peter Pan. Several of them mix a satiric look at British so- 
ciety with open sentimentality. In The Admirable Crich- 
ton (1902), a group of upper-class English are ship- 
wrecked on a desert island. They are helpless until their 
butler proves to be their leader. The play gently pokes 
fun at British attitudes toward social classes. In What 
Every Woman Knows (1908), the meek wife of a politi- 
cian secretly guides her husband's successful career. 
Barrie's other plays include Quality Street (1901), Alice 
Sit-By-the-Fire (1905), The Twelve-Pound Look (191 0,A 
Kiss for Cinderella (1916), Dear Brutus (1917), and Mary 
Rose (1920). 

Barrie was born in Kirriemuir, Scotland, the son of 
weavers, After completing his university studies, he left 
Scotland and became a journalist in England. He worked 
firstin Nottingham and then in London. Barrie began 
writing novels in the 1880's. His first major success was 
The Little Minister (1891), a 
sentimental romantic novel 
about a shy preacher and 
the rebellious girl who 
marries him. Barrie also 
Wrote Sentimental Tommy 
(1896), a novel about a 
Young man with an over- 
active imagination. Barrie's 
first play was produced in 
1891. A dramatized version 
Of The Little Minister in 
1897 made him rich and fa- 
mous, Barrie then gave up 
Journalism to devote him- 
Ru to a literary career. Bar- 
ieee a baronet by King George V in 1913. 
Banite i See Great Barrier Reef. 

(pan donate George (1755-1804), was an emancipist 
of Govern convict) in Australia, who gained the favour 
superinte ‘a Hunter of New South Wales and became 
constable: Ho c of convicts at Parramatta and, later, chief 
pos ^ e falsely claimed to have written A Voyage 
real ae ay. He was born near Dublin, in Ireland. His 
London EY have been George Waldron. He went to 
employed ah he became a gentleman of fashion, and 
ransportaties pockets. In 1790, he was sentenced to 
arrios ion for stealing a watch. 
Cunteitare Justo Rufino (1835-1885), transformed 
entin 1873 io d progressive nation. He became presi- 
varus, and ruled with an iron hand for more than 
proved tide, nicknamed the Reformer. Barrios im- 
ospitals End uilt bridges, and established railways, 
5 countrys ` telegraph system. He also reorganized 
and settle education system, introduced many laws, 
à boundary dispute with Mexico. 


Sir James Barrie 
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Barron Gorge is a steep depression formed by the Barron 
River in northern Queensland, Australia. 


The great dream of Barrios life was to form all the 
countries of Central America into a union. When he 
could not accomplish this by peaceful methods, he de- 
cided to use force. He was killed while leading his 
troops against those of El Salvador. He was born in Que- 
zaltenango, Guatemala. 

Barrister. See Lawyer; United Kingdom, Legal sys- 
tems of the (The legal profession). 

Barron Gorge is a steep depression formed by the 
Barron River as it flows through northern Queensland, 
Australia, from the Atherton Tableland to the sea. The 
gorge lies between Kuranda and Cairns. It is heavily 
shaded and is banked in places by thick rain forest. The 
Barron Falls are 16 kilometres from the mouth of the 
river and 18 kilometres northwest of Cairns. They drop 
235 metres in a number of cascades. 

Barrow is a river that rises in Slieve Bloom in the prov- 
ince of Leinster in the Republic of Ireland. It flows for 
192 kilometres through the counties of Laois, Offaly, Kil- 
dare, and Carlow. The Barrow is joined by the Rivers 
Nore and Suir. The rivers form an estuary at Waterford. 
Barrow-in-Furness (pop. 71,900) is an industrial town 
and local government district in southern Cumbria, Eng- 
land. It lies on the Irish Sea coast, but is sheltered from 
the sea by Walney Island. A bridge connects Barrow-in- 
Furness with the island. Industries include electronics, 
engineering, and the manufacture of chemicals, paper 
and packaging, and ship-building. Barrow-in-Furness 
grew rapidly in the mid-18005, after iron ore deposits 
were found nearby. 
Barrow Island is the site of an oilfield located 97 kilo- 
metres off the coast of Western Australia. Its reserves 
are estimated at 31 ,800,000 kilolitres. Oil was discovered 
on the island in 1964. 

Barrows are mounds of earth or stone covering an- 
cient burial places. They were built in Britain from about 
2500 B.C. to the early part of the Saxon period, about the 
A.D. 500s. Remains of barrows still exist in many parts of 
the British Isles. One of the largest is at West Kennet, in 
Wiltshire. It is 107 metres long and 23 metres wide. See 


also Sutton Hoo. 
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Barry, Sir Charles (1795-1860), a British architect, de- 
signed some of the most important buildings of his day. 
He first achieved fame in 1831 with his design of the 
Travellers’ Club in Pall Mall, London. Buildings designed 
by Barry include the Reform Club in London, the Man- 
chester Athenaeum, and the present houses of Parlia- 
ment. His work was greatly influenced by Italian High 
Renaissance architecture. 

Barry, Philip (1896-1949), was an American dramatist. 
He became known for his use of witty dialogue and so- 
cial satire in such comedies of manners as Holiday (1928) 
and The Philadelphia Story (1939). Barry also wrote pop- 
ular comedies about marital problems, notably Paris 
Bound (1927) and The Animal Kingdom (1932). Barry 
wrote several impressive, sometimes puzzling, philo- 
sophical dramas. Hotel Universe (1930) is a fantasy about 
spiritual values. Here Come the Clowns (1938) explores 
the conflict between good and evil. Barry's other plays 
include The Youngest (1924), In a Garden (1925), White 
Wings (1926), and Without Love (1942). 

Barry was born in Rochester, New York, U.S.A. He 
studied at Yale University, where he became a student in 
George Pierce Baker's "47 Workshop" for playwrights. 
Barry, Sir Redmond (1813-1880), was the judge at 
the trial of Australian bushranger Ned Kelly. He was also 
the first chancellor of the University of Melbourne, in 
Australia. Barry was born in Ireland, and studied law at 
Trinity College, Dublin. In 1839, he emigrated to Mel- 
bourne, where he practised law. He became commis- 
sioner of the Court of Requests in 1842. Barry worked 
for the separation of the Port Phillip area from New 
South Wales. He became chancellor of the University of 
Melbourne in 1853. 

Barrymore is the family name of several noted Ameri- 
can actors and actresses. The most famous members 
were the stage and film performers Lionel, Ethel, and 
John Barrymore. They were the children of actor Mau- 
rice Barrymore (1847-1905) and actress Georgianna 
Drew Barrymore (1856-1893). All three were born in Phil- 
adelphia, Pennsylvania. Georgianna's father was the 
Irish-born actor John Drew (1827-1862). Other perform- 
ers in the family include Diana Barrymore (1921-1960), 


The three Barrymores, Lionel, Ethel, and John, /eft to right, 
appeared together in the film Rasputin and the Empress. 


the daughter of John Barrymore; and Drew Barrymore 
(1975- — ), John's granddaughter. 

Lionel Barrymore (1878-1954) first appeared on the 
stage in The Road to Ruin in 1893. He co-starred with his 
brother, John, in Peter Ibbetson in 1917 and The Jestin 
1919. Lionel performed successfully in the theatre until 
the 19205. After a series of stage failures, he withdrew 
from the theatre in 1925 and spent the rest of his career 
performing in films. He gained acclaim for his acting in 
such films as David Copperfield (1935), Captains Coura- 
geous (1937), and the Dr. Kildare series, which started in 
1938. Lionel Barrymore's annual performance as 
Scrooge in A Christmas Carol became a radio classic. 

Ethel Barrymore (1879-1959) had her first major 
stage success in Captain Jinks of the Horse Marines in 
1901. She had a long theatre career, starring most nota- 
bly as Miss Moffat in The Corn Is Green in 1940. Her 
many films include The Spiral Staircase (1946) and Kind 
Lady (1951). 

John Barrymore (1882-1942) made his stage debut in 
1903. He established himself as one of the most out- 
standing actors of his generation in Justice in 1916, Re- 
demption in 1918, Richard IIl in 1920, and Hamlet in 1922 
and 1925. After Hamlet, he left the theatre for a film ca- 
reer. Although Barrymore dissipated his talent in alco- 
holism, he made a number of highly praised screen ap- 
pearances, notably in Counselor-at-Law (1933), 
Twentieth Century (1934), and Romeo and Juliet (1938). 
Barter, or counter trade, is the direct exchange of 
goods or services without the use of money. Before the 
development of money, people used barter to get what 
they needed. In the 1600's and 17005, for example, trade 
between Europeans and West Africans was based on 
units of value called sortings. A sorting might consist of 
a barrel of palm oil, enough cloth for seven dresses, ora 
certain quantity of other goods. One sorting of cloth 
equalled one sorting of oil or of anything else. The 
amount of goods in each sorting rose and fell according 
to supply and demand. 

Barter also takes place in societies that have a system 
of money. Today, over 300 barter exchanges operate 
throughout the world. 

In recent years barter has become increasingly popu 
lar with developing countries, China, and Eastern Eu 
rope. It enables badly needed goods to be obtained . 
from other countries without using up the country's lim 
ited supplies of foreign currency. Members receive 
trade credits for the monetary value of the goods or 
services they offer. 

See also Money (How money developed); Trading 
post. 

Barth, John (1930- _), is one of the most original 
novelists in modern American literature. Barth has re- 
volted against the realistic or formal novel. He favours a 
return to storytelling or mythmaking. His works use arti: 
ficial literary devices to emphasize that they are fiction, 
rather than a mirror of social reality. 

Barth was born in Cambridge in eastern Maryland, 
U.S.A., the locale of much of his fiction. His early novels: 
The Floating Opera (1956) and The End of the Road 
(1958), are darkly humorous looks at what he considers 
the absurdity of modern life. His later works use para 
ble, anecdote, parody, and satire, which give them a 
wildly comic flair. 


Barth's best-known novel, The Sot-Weed Factor (1960), 
describes the misadventures of Ebenezer Cooke, a 
young English immigrant, and punctures romantic views 
ofhistory. Giles Goat-Boy (1966) is an elaborate parable 
ofthe computerized world represented as a university. 
Lostin the Funhouse (1968) is a collection of related sto- 
ries. His other novels include Letters (1979), Sabbatical 
(1982), and The Tidewater Tales (1987). Barth's nonfiction 
writings were collected in The Friday Book (1984). 
Barth, Karl (1886-1968), was one of the best-known 
Protestant theologians of the 1900's. Barth was born in 
Basel, Switzerland. He was ordained as a minister of the 
Swiss Reformed Church in 1909. From 1911 to 1921, 
Barth was a pastor in Safenwil, near Zurich. At that time, 
he was committed to the liberal theology of his day, 
based on the optimistic belief in the essential connec- 
tion between God and humanity. 

World War 1 (1914-1918) shattered Barth's liberal con- 
victions. He rejected the idea that human beings could 
know the nature of God. He accused liberal theologians 
of forgetting the absolute distance between God and 
humans. In the second edition of his Der Rómerbrief 
(Epistle to the Romans; 1922), Barth preached a theology 
of God's word in Jesus Christ as proclaimed by Saint 
Paul, He attacked the liberal Protestant belief that people 
could attain religious understanding through reasoning. 
Barth conceived of God as "wholly other,” speaking in- 
dependently of any human actions or thought. 

After World War I, Barth taught at the universities of 
Göttingen (1921-1925), Münster (1925-1930), Bonn (1930- 
1935), and Basel (1935-1962). He devoted the years from 
1932 to 1962 to publishing Kirchliche Dogmatik (Church 
Dogmatics), a monumental 12-volume work in which he 
brilliantly reworked traditional church doctrines of God, 
creation, and Jesus Christ. In Barth’s later theology, he 
argued his firm conviction that God loves human beings 
nth chooses to express that love in their lives. 
c Frédéric Auguste (1834-1904), was a 
win, sculptor. He designed the Statue of Liberty, 
td Eee in the harbour of New York City, and 
CMM the funds to build it (see Statue of Liberty). 
bio vemm architecture and painting, but 
iios MN pture. Bartholdi was born in Colmar, 

olomew, Saint, was one of the 12 apostles of 

Bo "a is mentioned in the lists of the apostles 
Acts MM s of Matthew, Mark, and Luke, and in the 
Deom. portier but nowhere else in the New Testa- 
II of Je elieve Bartholomew to be Nathanael, a fol- 

ae mentioned only in the Gospel of John. 
preached n to later Christian tradition, Bartholomew 
sun ERR deis Ethiopia, Persia, Asia Minor, and Ar- 
port says D ko said to have written a Gospel. One re- 

ving his ski e was martyred in Armenia by flaying 
as carrying de stripped off). He is sometimes pictured 
gust 24, is own skin. Bartholomew's feast day is Au- 

See also Apostles, 
ae gone (1820-1905), an American publisher, be- 
Which is Ei ci leny for the book Familiar Quotations 

eptfor the pe ished under his name. A notebook he 
ook Store ence of customers at his University 

o the first ea; imbridge, Massachusetts, developed 

edition of the Quotations in 1855. He was 


Bartók, Béla 121 


Saint Bartholomew was one of the 12 apostles of Jesus Christ. 


born in Plymouth, Massachusetts. 

Bartók, Béla (1881-1945), a Hungarian composer, was 
one of the most significant composers of the 1900's. His 
works reflect his lifelong study of the folk music of Hun- 
gary and eastern Europe as well as the established musi- 
cal traditions of his time. Bartók's style emphasizes ener- 
getic rhythms, the use of folk-song scales, strong 
dissonances (discords), and a highly personal use of 
forms. 

From 1908 to 1939, Bartók wrote six string quartets 
that show the full range of his musical style and rank 
among the masterpieces of the form. Bartók was also a 
major composer of piano music. His Mikrokosmos 
(1926-1939) is a collection of 153 pieces for piano. The 
collection begins with simple songs for children and in- 
experienced pianists and ends with extremely complex 
pieces suitable for concert performance. Bartók's other 
major piano compositions include Allegro Barbaro, 
written in 1911, a sonata 
written in 1926, and Sonata 
for Two Pianos and Percus- 
sion (1938). In addition, he 
wrote four concertos for 
piano and orchestra anda 
number of piano works 
based on folk songs and 
dance music. 

Bartók composed an 
outstanding Violin Con- 
certo (1939), and wrote a 
collection of violin duets 
called 44 Duos (1931) 


Béla Bartók 
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based on folk music. He composed the duos as practice 
pieces. His famous Concerto for Orchestra (1944) treats 
the entire orchestra as soloist, rather than using it to ac- 
company an individual soloist, which is typical of the 
concerto form. Bartók also wrote an opera, Duke Blue- 
beard's Castle (1918). 

Bartók was born in Nagyszentmiklós, Hungary, now 
part of Romania. He studied piano and composition at 
the Hungarian Royal Academy of Music in Budapest. 
Bartók became an excellent pianist and made several 
concert tours, starting in 1922. In 1905, Bartók began col- 
lecting and analysing the folk music of Hungary. He later 
collected folk songs from Romania, Turkey, and Slova- 
kia, and from the Arab people of North Africa. He wrote 
several books and articles. In 1940, he moved to the 
United States. 

Barton, Clara (1821-1912) was the founder of the 
American Red Cross. She was born in North Oxford, 
Massachusetts, U.S.A. During the American Civil War 
(1861-1865), she earned the name Angel of the Battle- 
field, as she nursed the wounded in the line of fire. Bar- 
ton learned of the International Committee of the Red 
Cross in 1869, while visiting Switzerland, and estab- 
lished an American branch in 1881. She held the post of 
president of the branch from 1882 to 1904. Barton wrote 
several books, including The Red Cross (1898) and A 
Story of the Red Cross (1904). 

Barton, Sir Edmund (1849-1920), was the first prime 
minister of Australia, from 1901 to 1903. His government 
made laws on customs tariffs, and defence and naval 
agreements with the United Kingdom (UK) government. 

Barton was also an important leader in the movement 
to unite the Australian colonies in a federation. During 
the 18905, he travelled widely in New South Wales, at- 
tending rallies and making 
speeches to explain to the 
people the advantages of 
federation. In 1891, he be- 
came a member of the 
committee established to 
draft a federal constitution. 
The committee's draft con- 
stitution was not accepta- 
ble to all the Australian col- 
onies. In 1897 and 1898, he 
served as chairman of a 
committee set up to draft 
another constitution. After 
much debate, the Austra- 
lian people and the colo- 
nial governments finally accepted this constitution. 

In 1900, Barton and three other leading politicians 
travelled to London to present the constitution to the UK 
Parliament. The four representatives held firmly to the 
principle that appeals to the Privy Council should be 
limited, and eventually reached agreement with the UK 
government. Barton formed the first federal ministry the 
day before the Commonwealth was proclaimed. 

Barton was born in Sydney, Australia, and educated at 
the University of Sydney. He became a barrister in 1871, 
and a member of the New South Wales parliament in 
1879. From 1891 to 1893, he was attorney general of 
New South Wales. He was knighted in 1902. 

Barton, Otis. See Diving, Underwater (History). 


Sir Edmund Barton 


Bartram, John (1699-1777), a botanist, planted the first 
botanical garden in America in 1728 near Philadelphia, 
Pennsylvania. He helped Benjamin Franklin found the 
American Philosophical Society. He was born in Chester 
County, Pennsylvania. 

Barye, Antoine Louis (1796-1875), was a French 
sculptor and painter famous for his bronze statues of an- 
imals. Barye's major works are precise and naturalistic 
anatomical figures of both animals and humans. His 
bronzes of fierce lions and tigers in combat especially 
appealed to artists of the romantic movement of his day, 

Barye was born in Paris. He spent much time at the 
Paris zoo with his friend the romantic painter Eugène 
Delacroix. At the zoo, Barye observed and sketched the 
wild animals that became his subjects. Barye also 
painted many realistic landscapes of the countryside 
around the village of Fontainebleau, in France. 

For examples of Barye's sculpture, see Centaur and 
Minotaur. 

Baryon is a "heavy" subatomic particle. Baryons in- 
clude protons, neutrons, and hyperons. Protons and 
neutrons make up an atom's nucleus, and so they are 
called nucleons. Hyperons are created in particle accel 
erators. Scientists have discovered four kinds of long- 
lived hyperons, which last longer than one-thousandth 
of one-billionth of a second. They named these hyper- 
ons lambda, sigma, xi, and omega. Scientists have also 
found shorter-lived hyperons. 

The term baryon comes from the Greek word for 
heavy. The lightest baryon, the proton, has a mass 1,836 
times that of an electron. The neutron's mass is slightly 
higher, at 1,839 times that of the electron. 

All baryons except protons naturally decay (break 
down) into two or more other particles. For example, 
when removed from the nucleus, a neutron decays into 
a proton, an electron, and a neutrino. When a baryon 
decays, it produces another, lighter baryon. Physicists 
call this principle the /aw of conservation of baryons. Ac 
cording to this law, a proton cannot decay because 
there is no baryon lighter than a proton. Protons and 
neutrons are the main building blocks of atoms. If pro- 
tons decayed, they could not form lasting atoms. The 
fact that protons do not decay keeps the objects in our 
world from collapsing. 

See also Atom (The parts of an atom). 
Baryshnikov, Mikhail(1948- ), is one of the 
world's leading ballet dancers. He performs in a style 
called bravura, which features brilliant, daring dancing 
He is known for his highly developed technique and his 
fine character interpretations. 

Baryshnikov was born in Riga, Latvia, and began to 
study ballet at the age of 12. By the time he was 19, he 
had become a soloist with the famous Kirov Ballet of 
Leningrad (now St. Petersburg). Baryshnikov defected t0 
the West in 1974 and joined the American Ballet Theatre 
in New York City. He joined the New York City Ballet in 
1978. He was artistic director of the American Ballet 
Theatre from 1980 until he resigned in 1989. 

Baryshnikov has danced principal roles in all the 
standard ballets from the 1800's and in many modern h 
works. He appeared in the films The Turning Point (197 
and Dancers (1987), and has choreographed versions n 
The Nutcracker and Don Quixote. \n 1989, Baryshnikov 
starred on Broadway in the drama Metamorphosis. 


Mikhail Baryshnikov, who won fame for his brilliant and dar- 
ing ballet dancing, performs a soaring leap in The Nutcracker. 


Barytes, also called barite. See Barium. 
Barzun, Jacques, (1907- _), is an American educa- 
tor and historian who has written widely on culture, ed- 
ucation, and the history of ideas. From 1927 to 1975, he 
taught at Columbia University, New York City. He also 
served as provost and dean of faculties at Columbia 
from 1958 to 1967. 
Barzun's Teacher in America (1945) won him an inter- 
ists following. He examined modern threats to the 
ife of the mind in The House of Intellect (1959) and 
ise dealt with educational practice in The American 
ean [t 968). In Science: The Glorious Entertainment 
d ian criticizes the prevailing position of sci- 
eas scientific thinking in modern society. Barzun's 
e ore as a historian, Berlioz and the Romantic 
ier z p analysed the life, work, and influence of 
Mare m composer Hector Berlioz. Like his Darwin, 
‘an agner (1941), the Berlioz book is distinguished 
j| s artistic craftsmanship. 
C Sots Barzun was born in Créteil, France, 
een ; le moved to the United States in 1920 and 
Renal rom Columbia University in 1927. 
B vah. See Bat mitzvah. 

as-relief, See Relief, 


o metabolic rate. See Metabolism; Spirome- 


Basalt; 
that DR cda dark volcanic rock. It is formed by lava 
and hardens cone or from cracks in the earth, 
ave similar ch ere are many types of basalt. They all 
They ran aca composition, but vary in crystallin- 
Crystals to a m fine-grained rocks with uniform 
0 minerals., al-poor glasses. Basalt consists chiefly of 
Basalt is Rote and plagioclase feldspar. 
MT dees rock in the earth's 
Owed from E oor is covered with basaltic lava that 
Iceland, and mid-oceanic ridges. The Hawaiian Islands, 
salt. On the Eu oceanic islands consist mostly of ba- 
make up art large volumes of flood basalts 
River plateaus „gions as the Columbia River and Snake 
ia. Basalts ala the United States, and the Deccan of 
Which are call So cover the dark lowlands of the moon, 
like), ed maria (see Moon [What the moon is 


Basalt columns have either four, five, or six sides. 


Basaltic lava is extremely fluid and may flow a long 
distance from its eruption site. When basalt erupts un- 
derwater, it forms rounded pillow-shaped lumps called 
pillow lava. When it erupts on land, its surface has either 
a smooth, ropelike texture, or a jagged angular one. 
Sometimes as basaltic lava cools, it splits into four-, 
five-, or six-sided columns. Cliffs of basaltic columns can 
be quite spectacular. 

See also Giant's Causeway; Igneous rock. 

Base, in chemistry, commonly refers to any substance 
that can react with an acid to decrease or neutralize its 
acidic properties, When dissolved in water, bases feel 

slippery and taste bitter. Solutions of bases turn red lit- 
mus paper blue. 

Chemists often define a base as any chemical com- 
pound that yields hydroxide ions (- OH) when dissolved 
in water. For example, sodium hydroxide (NaOH), also 
known as caustic soda or lye, is a base that dissociates 
(breaks up) in water to form hydroxide ions and sodium 
ions (Na+). The strength of such a base depends on the 
degree of dissociation. A strong base dissociates almost 
completely into ions, whereas a weak base forms only a 
few ions. 

A base is more broadly defined as any chemical sub- 
stance that can combine with a proton (hydrogen ion). 
Thus, a base can be considered as a proton acceptor. 
Under this definition, some chemicals that do not con- 
tain hydroxide ions—such as ammonia (NH,) and calcium 
carbonate (CaCO,)—are also classified as bases. 

Bases have many practical uses. For example, many 
household drain cleaners contain sodium hydroxide, 
which can break down grease. Potassium hydroxide 
(KOH), also called caustic potash, is used in making soft 
soaps that dissolve easily in water. Magnesium hydrox- 
ide (Mg(OH),) is the main ingredient in milk of magnesia, 
a common antacid and laxative. 

See also Alkali; Caustic; Neutralization. 

Base, in mathematics. See Numeration systems. 
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Baseball is often called the national pastime of the United States. Millions of Americans enjoy 
playing and watching this exciting “bat and ball” game. 


Baseball 


Baseball is essentially an American sport. But it has 
also spread to many other parts of the world. It is so 
popular in the United States that it is often called the na- 
tional pastime. Every spring and summer, millions of 
people throughout the country play this exciting "bat 
and ball" game. Millions also watch baseball games and 
closely follow the progress of their favourite teams and 
players. 

In the United States there are organized baseball 
teams for every age group from 6-year-olds to adults. 
The teams that attract the most interest are those of the 
two major leagues: the American League and the Na- 
tional League. These teams are made up of men who 
rank as the world's best players. Every year, about 50 


Baseball terms* 


million people flock to ballparks to watch major league 
baseball games. Many more millions watch games on 
television, listen to them on radio, read about them in 
newspapers, and discuss them with their friends. 

Baseball began in the eastern United States in the 
mid-1800s. By the late 1800s, people throughout the 
country were playing the game. The National League 
was founded in 1876, and the American League in 1900. 
Over the years, baseball spread from the United States 
to other parts of the world. Today, professional and am 
ateur baseball are the most popular sports played in 
Japan and South Korea. Baseball is also a major sport in 
many Central American countries. In addition, it is 
widely played in Canada, Italy, the Netherlands, South 
Africa, and Taiwan. In 1986, the International Olympic 
Committee decided baseball would become a medal 
sport in the Olympics, beginning in 1992. 


Balk is an illegal act by a pitcher with one or more runners on 
base. Runners advance one base on a balk. There are 13 ways 
to balk. For example, a balk occurs when a pitcher, with a foot 
on the pitcher's rubber, feints a throw to first base but does 
not throw. 

Batting average shows the percentage of times that a player 
gets a base hit. To find a player's batting average, divide the 
number of hits by the number of official times the player has 
been at bat. Carry the answer to three decimal places. 

Diamond is a nickname for the infield, used because the infield 
is shaped somewhat like a diamond. Sometimes, the term is 
used to mean the entire field. 

Double play is a play on which the fielders put out two oppo- 
nents. Most double plays result from ground balls hit in force 
situations. 

Earned-run average is the average number of earned runs 
scored against a pitcher every nine innings. An earned run is 
one that is scored without the aid of an error. To find a pitch- 
er's earned-run average, divide the number of innings pitched 
by 9. Then, divide that total into the number of earned runs 


the pitcher allowed. Carry the answer to two decimal places 

Hit-and-run play occurs when a runner on first base runs to 
ward second when the pitcher releases the ball. This fo 
the second baseman or shortstop to cover second base. The 
batter tries to hit the ball through the "hole" left open by the 
fielder. 

Official scorer is an official of a baseball game who iud " 
record of every play. The official scorer also makes such ur 
sions as whether a batter reached base as the result of à E 
hit or by a hit on error. Usually, a former newspaper repo! 
or local sports official serves as the official scorer. , 

Runs batted in are runs scored as a result of a batters n 
hits, outs (except double plays), sacrifices and sacrifice flies: 
walks, or being hit by a pitch. but 

Sacrifice occurs when a batter bunts a ball and is put out, ie 
the play allows a base runner to advance. When a batter ba 
out and a runner scores from third base after the catch, it! 
sacrifice fly. i inet 

Squeeze play calls for a batter to bunt the ball so that a run! 
can score from third base. 


"This table includes terms that do not appear in the text. 


How the game is played 


Abaseball game is played ona large field between 
two teams of 9 or 10 players each. The teams take turns 
af bat lon attack) and in the field (on defence). A player of 
the team in the field, called the pitcher, throws a base- 
ball toward a player of the team at bat, called the batter. 

ne batter tries to hit the ball with a bat and drive it out 
ofthe reach of the players in the field. By hitting the ball, 
and in other ways, players can advance around the four 
pases that lie on the field. A player who does so scores a 
jun. The team that scores the most runs wins the game. 

The information in this section is based on the rules 
of American major league baseball. Most other leagues 
follow much the same rules, though there are some ex- 
ceptions. For information on softball, a popular game 
based on baseball, see Softball. 


Players and equipment 


Players. American National League baseball teams 
consist of nine players: a pitcher, catcher, first baseman, 
second baseman, shortstop, third baseman, left fielder, 
centre fielder, and right fielder. Each player plays a de- 
fensive position when his team is in the field and takes a 
turn as the batter when his team is at bat. 

American League teams include the same players, but 
they may—and almost always do—also use a tenth 
player, This player, called the designated hitter (dh), bats 
in place of the pitcher. The dh does not play a defensive 
position. All other players except the dh and the pitcher 
both bat and play in the field. 

Baseball teams also have substitute players. A substi- 
tute may replace any player except the pitcher at any 
time. A pitcher must face at least one batter before leav- 
ing the game. A player who leaves a game for a substi- 
tute may not return to the game. 

Other members of a baseball team include a manager 
and several coaches. The manager decides which play- 
rs will play in the game and directs the team's strategy. 
The coaches assist the manager. 

Equipment. A baseball is a small, hard, round ball. It 
Measures from 9 to 91 inches (23 to 23.5 centimetres) in 
Circumference and weighs between 5 and 54 ounces 
de and 148.8 grams). A tiny cork ball forms the centre 
2 the ball. Tightly wrapped layers of rubber and yarn 
ue the cork. Two strips of white cowhide sewn 
i gether with thick red thread cover the ball. Until 1974, 

e cover was made of horsehide. For this reason, base- 

^ are sometimes called horsehides. 

Waste 2! batis a long, rounded piece of wood. 

ic ats are made of ash wood, but some are made of 
We M or hickory. A major league bat may not meas- 
hee than 42 inches (107 centimetres) long or 24 

Fach ME metres) in diameter at its thickest point. 
aa efensive player wears a padded leather glove, 
doo M to catch the ball. There are three kinds of 

d prs Catcher's mitt, which is worn by the catcher; 

errs Jaseman's glove, which is worn by the first 
ot n; and the fie/der's glove, which is worn by all 
^l players, 

Be: wear shoes with spikes on the soles so 

ith met m start quickly. Most players wear shoes 
rubber al spikes. But some wear shoes with synthetic 
riale £ Pikes when they play on fields covered by artifi- 
Soci a layers also wear uniforms, which include 

' TOusers, a jersey, and a cap. The batter wears a 
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special plastic cap called a batting helmet. The helmet is 
designed to prevent injuries to batters who are hit on 
the head with a ball. 

A catcher also wears special equipment for protec- 
tion. A metal mask protects the catcher's face. A chest 
protector of padded cloth covers the catcher's chest and 
stomach. Plastic shin guards protect the catcher's legs. 
Baseball was originally played without much protective 
equipment. Catchers soon began to wear the mask. The 
batting helmet was a modern addition to player safety. 


Cowhide 

Blue-grey woollen yarn 
White woollen yarn 
Blue-grey woollen yarn 


Cork 
Black rubber 
Red rubber 


The inside of a baseball has a cork centre and layers of rub- 
ber and yarn. Strips of cowhide sewn together cover the ball. 


The three kinds of baseball gloves are, /eft to right, the 
catcher's mitt, first baseman's glove, and fielder's glove. 


Chest protector 


tcher wears special protective equipment—a metal 
Mak padded chest protector, and plastic shin guards. 
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The field 


A baseball field comprises three sections. They are (1) 
the infield, (2) the outfield, and (3) foul territory. The in- 
field and outfield make up fair territory. Walls or fences 
surround the baseball field. The size and shape of the 
outfield and foul territory vary from ballpark to ballpark. 
However, the infield has the same size and shape in 
every ballpark. 

A baseball field is covered partly by grass, or artificial 
turf, and partly by earth. The diagram in this article 
shows a typical field. But some of the newest fields have 
artificial turf, rather than earth, between the bases. A 
small, dirt sliding pit surrounds each base. 

The infield is a square area with a base at each cor- 
ner, The bases are—in anticlockwise order—home plate, 
first base, second base, and third base. Each base lies 90 
feet (27.4 metres) from the next one. 

Home plate is a slab of white rubber sunk into the 
ground so that its top is level with the ground. The front 
of the plate—the part that faces the rest of the infield—is 
17 inches (43 centimetres) wide. The plate tapers off to a 
point in the back. 

First base, second base, and third base are white can- 
vas bags filled with kapok or some other soft material. 
Each bag is 15 inches (38 centimetres) square and from 3 
to 5 inches (8 to 13 centimetres) thick. Spikes anchor the 
bags to the ground. 


Diagram of a baseball field 


White lines made by chalk, lime, or some other 
material mark the boundaries of a batter box on the left 
and right sides of home plate. Each box is 6 feet (1.8 me- 
tres) long and 4 feet (1.2 metres) wide. A catcher’s box is 
3 feet 7 inches (1.1 metres) wide and extends behind the 
plate. Technically, the catcher's box lies in foul territory, 
But it is usually considered part of the infield. 

A straight white line called a fou/ /ine extends out 
from each side of home plate. These lines run past first | 
and third base to the walls or fences at the end of the 
outfield. Each foul line is 3 inches (8 centimetres) wide. | 

A pitcher's mound rises near the centre of the infield. 

It measures 18 feet (5.5 metres) in diameter and is 10 
inches (25 centimetres) high at its centre. A slab of white 
rubber called the pitchers rubber, is sunk into the 
ground at the centre of the mound. The rubber meas- 
ures 24 inches by 6 inches (61 by 15 centimetres). It lies 
60 feet 6 inches (18.4 metres) from the home plate. 

The outfield lies between the infield and the walls or 
fences farthest from home plate. Technically, the out- 
field begins directly behind first, second, and third base. | 
But people usually think of the area just behind the 
bases as part of the infield. They consider the grass line 
the dividing point between the infield and the outfield. 
The grass line is the part of the field where the earth be- 
yond the bases ends and grass or artificial turf begins. In 
fields that have an artificial turf infield, a white line 
marks the location of the grass line. 


The diagram on the left shows 
a baseball field and the usual 
positions of the players. The 
outfield and foul territory ex: 
tend beyond the area shown 
to the outer fences or walls.A 
detailed drawing of the home 
plate area appears below. 
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The size of the outfield varies from field to field. But 
an American major league rule sets minimum sizes. The 
rule requires that in ballparks opened before June 1, 
1958, the outfield must be big enough that the distance 
from home plate to the left and right field walls or 
fences at the foul lines is at least 250 feet (76.2 metres). 
The distance for ballparks opened after that date must 
beat least 325 feet (99.1 metres) down each foul line and 
at least 400 feet (121.9 metres) in centre field. 

Foul territory is the part of the field behind home 
plate and across the foul lines from the infield and the 
outfield. There is no standard size for foul territory, but 
the American major league rule book recommends that 
the distance between home plate and the wall behind it 
be at least 60 feet (18.3 metres). 

Two dugouts—one for each team—are built into the 
wall in foul territory. One lies behind first base, and the 
other behind third. Usually, the managers and other 
team members not on the field sit in the dugouts. 

White lines outline two coach's boxes in foul terri- 
tory—one near first base and the other near third. The 
boxes measure 10 feet by 20 feet (3 by 6.1 metres). 

An on-deck circle 5 feet (1.5 metres) in diameter lies 
between each dugout and home plate. The batter who 
follows the one at bat awaits a turn at bat in the circle 
nearest the dugout of the team at bat. 

A field also includes a bull pen for each team. These 
areas have space where substitutes can warm up (prac- 
tise) before entering the game. In some ballparks, the 
bull pens lie in foul territory across the foul lines from 
the outfield. In other parks, they are located beyond the 
outfield walls or fences. 

Player positions. The pitcher of the team in the field 
stands on the pitcher's mound, The pitcher must have 
one foot in contact with the pitcher's rubber when 
throwing the ball. The catcher crouches behind home 
plate, within the boundaries of the catcher's box. The 
ep makes hand signals that tell the pitcher what 
ba i pitches to throw and catches balls that pass the 

er. The pitcher and catcher are called the battery. 
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The first baseman and second baseman play between 
first and second base, and the shortstop and third base- 
man between second and third. These players, called in- 
fielders, try to catch balls that are hit short distances by 
batters. 

The left fielder, centre fielder, and right fielder spread 
out across the outfield. Called outfielders, these players 
try to catch balls hit past and over the heads of the in- 
fielders. 

The batter of the team at bat stands in a batter's box. 
Left-handed batters stand in the box to the right of home 
plate. Right-handers stand in the box to the left of the 
plate. 

A coach of the team at bat stands in each coach's box. 
The coaches receive hand signals regarding strategy 
from the manager. They relay the signals to batters and 
base runners. 

Umpires serve as the officials of baseball games. In 
most American major league games, there are four um- 
pires. One umpire stands near each base. 


Baseball skills 


Basically, baseball matches the skills of the pitcher 
against those of the batter. But fielders and base runners 
also play key roles in the game. 

Pitching. A good pitcher can throw a variety of 
pitches. The most common pitches are the fast ball, the 
curve ball, and the slider. A fast ball thrown by an Amer- 
ican major league pitcher may travel at a speed close to 
160 kilometres per hour. A curve ball thrown by a right- 
handed pitcher breaks sharply to the left and downward 
as it reaches the batter. A left-hander's curve breaks to 
the right and downward. A slider resembles a curve 
ball, but seems to "slide" rather than break sharply, and 
does not move downward. Other pitches include the 
screwball, which breaks just like—but in the opposite di- 
rection from—the curve ball; the sinker, which drops 
sharply as it reaches the batter; and the knuckle ball, 
which may break to the left or right, or downward. See 
Bernoulli's principle. 


Pitc : 
Pin) deliveries, or the ways pitchers throw the ball, vary widely. The series of pictures a 


ch 
a raises both hands above the head, (2) lifts the left leg, 


T foi 
leverage, (4) releases the ball, and (5) follows through. 


bove 
show: à b 
pit er (Pical delivery of a right-handed pitcher. With the right foot on the pitcher's rubber, the 


(3) pushes forward using the rub- 
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A good batting technique starts with a proper grip, above left, and a strong, even swing. The 
batter in the drawings above right plants his feet firmly and fixes his eyes straight ahead to prepare 
for the swing. He takes a level or fairly level swing and keeps his head still in order to follow the 
flight of the ball. Finally, he completes the swing with a smooth follow-through. 


A batter bunts by tapping 
the ball a short distance into 
the infield. To bunt, a batter 
slides the upper hand up to 
about the middle of the bat, 
above, moves the feet to face 
the pitcher, right, and then 
lets the ball hit the bat. 


Batting. Many experts believe that a batter's job of 
hitting a ball thrown by an American major league 
pitcher is the hardest thing to do in any sport. The ball 
reaches the batter in a fraction of a second. It may move 
in any of the ways described above as it reaches home 
plate. Even so, batters are able to follow the flight of the 
ball, whip the bat around quickly, and drive the ball 
sharply into the field. A batter may take a full swing and 
try to hit the ball as hard and far as possible. Or, a batter 
may take less than a full swing and try to poke the ball 
between fielders. This batting strategy is called p/ace 
hitting. 

Fielding. Good fielders can catch almost any ball hit 
near them and race far after balls and catch them. They 
can also throw the ball with great speed and accuracy to 
put out runners. A single outstanding play by a fielder 
can win a game for a team. 

Base running. Good base runners can steal bases, 
and take an extra base (one more base than usual) on 
batted balls. They can quickly judge when to try to ad- 
vance and when to stay near the base. A base runner, 
like a fielder, can win a baseball game with one out- 
standing play. 


The game 


Before a baseball game begins, the manager of each 
team makes a list that shows that team's /ineup and bat 
ting order. A lineup tells which player will play each de 
fensive position. A batting order shows the order in 
which the players will take their turns at bat. 

The team on whose field the game is played is called 
the home team. The other team is the visiting team. The 
visiting team takes the first turn at bat and the home j 
team players go to their positions in the field. The teams 
turn at bat lasts until its players make three outs. Every 
time a player advances around the bases during the tum | 
at bat, the team is credited with a run. When the visiting " 
team’s turn at bat is over, the home team comes to bat 
and the visitors take the field. | 

One turn at bat by each team is called an inning. A 
regulation baseball game lasts nine innings. The team 
with the most runs at the end of the game wins. If the 
two teams have the same number of runs after nine I 
nings, they play extra innings until one of them scores | 
more runs than the other in an inning. mel 

Each player who comes to bat during a baseball gamt 
tries to reach base and advance around the bases. b. | 
pitcher and other players of the team in the field oF | 
put each batter out. There are many ways in which e 
players make outs, reach base, and advance around 
bases. . í 

Outs by batters. Most batters make outs in one 0 
three ways—by strikeouts, ground outs, or fly outs. — | 

Strikeouts. A batter strikes out by making three 
strikes during a turn at bat. There are four kinds of 
strikes—swinging strikes, called strikes, foul strikes, 
foul tips. 3 

A batter makes a swinging strike by swinging at i 
pitch and missing it. A called strike occurs when à © 
takes (does not swing at) a pitch and the home plate 
pire rules that the pitch was within the strike zone. P 
pitch within the strike zone is one that passes over 
part of home plate between the batter's armpits an 
top of the batter's knees. iwi 

A batter makes a foul strike by hitting a fou! bai Er 
there are fewer than two strikes against the batter 


and 


balls include all batted balls that: (1) settle in foul terri- 
tory between home plate and first base or home plate 
and third base, (2) bounce or roll past first or third base 
in foul territory, or (3) land in foul territory beyond first 
or third base. Usually, a foul ball hit after two strikes 
does not count as a strike. But if the batter bunts (taps 
the ball) foul after two strikes, it does count as a strike. 

Afoul tip occurs when a batter hits a ball directly 
back to the catcher and the catcher catches the ball on 
the fly (in the air). All foul tips count as strikes, no matter 
how many strikes the batter already has. 

Ground outs, A batter gounds out after hitting a fair 
ball that touches the ground by failing to reach first base 
before a fielder holding the ball touches the base or 
tags the batter with the ball. Fair balls include all batted 
balls that: (1) settle in fair territory between home plate 
and first base or home plate and third base, (2) bounce 
or roll past first or third base in fair territory or hit either 
base, (3) land in fair territory beyond first or third base, 
or (4) pass over an outfield wall or fence in fair territory. 
Almost all ground outs result from balls hit to infielders 
or the pitcher. 

Fly outs. A batter flies out after hitting a fair ball or 
foul ball if a fielder catches the ball on the fly. The foul 
tip, described earlier, is an exception to the fly out rule. 
Foul tips count as strikes, rather than outs. 

Fly outs hit short distances and high into the air are 
often called pop outs. Those hit hard and on a fairly 
straight line are /ine outs. 

Other outs. There are several less common ways in 
which batters can make outs. For example, batters are 
out if they hit a fair ball and run into the ball, or if they 
bat out of turn and the opposing manager points out 
this violation to the home plate umpire. 

Reaching base. Most batters reach base through 
base hits, A batter makes a base hit by (1) hitting a fair 
ball that is not caught on the fly, and (2) reaching first 
base before a fielder holding the ball touches the base 
Or tags the batter with the ball. A batter who makes a 
base hit may continue to run around the bases. But if a 
fielder tags the batter with the ball while the batter is off 
base, the batter is out. 

A base hit that enables a batter to reach first base is 
filed a single. One on which a batter reaches second 
ie is a double, third base a triple, and home plate a 

ome run. Most singles result from balls hit into the in- 


An 
tío; infielder tags a base runner with a quick, sweeping mo- 


n. The runner slides to try to avoid the tag. 
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field or past the infielders but in front of the outfielders. 
Most doubles and triples are made on hits that get past 
the outfielders. Almost all home runs result from batted 
balls hit over an outfield wall or fence. A batter who 
makes such a hit can simply trot around the bases, and 
cannot be tagged out. 

A batter who hits a ball and reaches base because of 
a fielder's mistake is credited with a Ait on error, rather 
than a base hit. One who reaches base because the 
fielders tried to put a base runner out is credited with a 
fielder5 choice. 

Batters can also reach base without hitting the ball. 
The most common way is to receive a wa/K, or base on 
balls. A batter walks if the pitcher throws four balls 
(pitches outside the strike zone) during that batter's turn 
at bat. A batter who walks goes to first base. A batter 
also goes to first base if the pitcher hits that batter with 
the ball. In addition, a batter goes to first base on 
catcher interference, Catcher interference occurs when 
the catcher touches the bat when a batter is swinging. 

Base runners—advancing and outs. A batter who 
reaches base becomes a base runner. Base runners try 
to advance around the bases and score runs for their 
team. The defensive players try to put the base runners 
out. 

Base runners may try to advance at any time. But they 
usually wait until the batter hits the ball, and then decide 
whether or not to try to advance. If there are no outs or 
one out and a batter hits a ball that is likely to be caught 
on the fly, base runners stay near their bases. They do so 
because they must fag up (touch their bases) after a fly 
out. If a runner fails to tag up before a fielder holding 
the ball touches the runner's base or tags the runner 
with the ball, the runner is out. After tagging up, a run- 
ner can try to advance to the next base. The runner must 
reach the base before being tagged with the ball by a 
fielder, or else the runner is out. 

When there are two outs, runners usually try to ad- 
vance as soon as a fly ball is hit. They do so because 
their team's turn at bat ends when the ball is caught. 

Base runners do not have to tag up if a batter hits a 
ball that touches the ground. But depending on the situ- 
ation, runners may stay near their bases or run toward 
the next base on a ground ball. They stay near their 
bases if they judge that they will not be able to reach the 
next base before being tagged with the ball. This situa- 
tion usually occurs on ground balls hit sharply to infield- 
ers. If runners believe they can get to the next base be- 
fore being tagged, they run toward the base. They are 
out if they fail, and safe if they succeed. 

In some situations—called force situations—base run- 
ners must try to advance to the next base. A force situa- 
tion exists when a batter hits a ground ball and a runner 
occupies a base another player is entitled to. A batter 
who hits a ground ball is always entitled to first base. As 
a result, the runner on first base is always forced to ad- 
vance on a ground ball. If a team has runners on first 
and second base—or on first, second, and third base— 
all the runners are forced to advance on ground balls. In 
such cases, each runner forces the runner on the next 
base. The runners make a force out if they fail to reach 
the next base before a fielder with the ball touches the 
base. The fielder does not have to tag the runner in 
order to put the runner out. 
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A baseball box score 
Robins ab r hbi abr hbi| ABBREVIATIONS 
Thomson, rf 5 01 0 40°20) Nandy 
Peters,cf 4100 41.207 NJ Section ot bot 
Smith ib 4011 7 OMe tener’ 
Baker, 3b 4000 4 00/0 pisse a 
Rogers, f 4231 401 bye 
Com2b 3111 4000 
Rüns 4021 3000 [Runs per inning 
Meyere 300 0 |Tobincf 4000  / and total 
iip 400 0|Hayden,p 3110 /— 
E—errors 

Totok 35 48 4 Totas 3437 3 / | bp. double plays 

Robins. . .010 002 100—4|/ | LOB—runners left 


Blue Sox ‘100 100 010—3| < Aas daoa 
E— Bruner, Thomson, DP—Blue Sox 1. LOB. /| perraro 


Robins 7, Blue Sox 5. 2B—Rogers. 3 
Jones. HR Rogers. 58 Palais: L58—olon bases 


IP—innings pitched 
H— bate hits allowed 
R—runs allowed 
ER—earned runs 


Pitching Summary 
IP H R ER BB SO 


Irwin (W, 8-7) greg vg ry 5 


Hayden (L, 4-5) 9 8 4 4 3 4 NELCNM 
T—231. A—21,112, SO—sirikeouts 
W—winning pitcher 
A box score is a statistical summary of M 
a baseball game. Box scores appear in L—losing pitcher 
‘and won-lost 


newspapers. The listing on the right ex- 
plains the meaning of many abbrevia- 
tions used in box scores. 


record 
T—time of game 
| A—paid attendance 


Sometimes, base runners run with the pitch. That is, 
they race toward the next base as soon as the pitcher 
throws the ball. This strategy has both advantages and 
disadvantages. If the batter takes the pitch, and the run- 


ner gets to the next base before being tagged with the 
ball by a fielder, the runner is safe at the base. This play 
is called a sto/en base. But if the runner fails to reach the 
base before being tagged, the runner is out. A runner 
who runs with the pitch can often advance farther on a 
hit than one who waits until the batter hits the ball. How- 
ever, the runner risks being put out on a fly ball. Sucha 
runner may end up so far from the base that it is impos- 
sible to get back to tag up before a fielder holding the 
ball touches the base. 

Base runners can make outs and advance in other 
ways than those already described. For example, a run- 
ner is out if hit by a batted ball while in fair territory and 
not on a base. A runner on first base advances to second 
if the batter walks or is hit by a pitch. If the team also has 
a runner on second base—or runners on second or third 
base—those runners also move to the next base. 

Umpires. Most American major league games have 
four umpires. They are the home plate umpire, first base 
umpire, second base umpire, and third base umpire. 
Every time a batter takes a pitch, the home plate umpire 
must decide whether the pitch was a ball or a strike. The 
home plate umpire also decides whether runners at- 
tempting to reach home plate were safe or out. The first 
base umpire rules on plays at first base, the second base 
umpire on plays at second base, and the third base um- 
pire on plays at third base. The first base and third base 
umpires also decide whether balls hit down the foul 
lines were fair or foul. 
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Baseball has become popular in a number of coun- 
tries outside the United States. It is especially strong in 
Japan and is widely played in Australia. It has also 
spread to other countries in the Americas, including 
Canada, Cuba, Mexico, and Venezuela, and to countries 
in Europe. In 1953, European countries formed the 
Fédération Européenne de Baseball to organize the Eu- 
ropean Baseball Championship. Nine countries take 
part—Belgium, Britain, France, Germany, Italy, The Neth- 
erlands, Poland, Spain, and Sweden. 

In Japan, baseball has become the national sport. 
Baseball was introduced to Japan by an American 
teacher at Kaisei School in Tokyo, in 1873. The game 
grew rapidly in popularity among students of all ages. 
Today, thousands of secondary schools and colleges 
field baseball teams. 

Professional baseball in Japan began in 1934, when 
the Tokyo Yomiuri Giants team was organized. In 1935, 


the Osaka Tigers team was founded. In 1936, seven 
teams formed the Japan Professional Baseball Federa- 
tion. The Federation was disbanded during World War 
Il. Since 1950, two professional leagues, each compris- 
ing 6 teams, have competed. The teams play 130 games 
during the season, which lasts from April to October. 
The champions of each league then compete in a 7- 
game tournament for the national championship. 

In Australia, over 20,000 adults belong to 500 baseball 
clubs that field about 1,500 teams. Junior teams con- 
trolled by senior clubs have an additional 20,000 players. 
Visiting American miners introduced the game to Aus- 
tralia in 1873. Five states began competing for the Clax- 
ton Shield in 1934. The game increased in popularity 
after it changed from a winter sport to a summer sport 
in 1965. Australia became a member of the Baseball Fed- 
eration of Asia in 1970. In 1978, Australia qualified for 
the first time to participate in the World Amateur Series 


History 


Baseball developed in the United States in the mid- 
1800's from an old English game called rounders. In 
spite of this evidence, many people believe that Abner 
Doubleday of the United States invented baseball. 


Early development 


Rounders. People in England played rounders as 
early as the 1600's. Rounders, like baseball, involved hit- 
ting a ball with a bat and advancing around bases. Al- 


though rounders resembled baseball, there were many 
differences between the two games. For example, field- 
ers threw the ball at runners. If the ball hit a runner wh? 
was off base, the runner was out. This practice was 
called soaking or plugging runners. 
From rounders to baseball. American colonists in 
New England played rounders as early as the 17005. 
They called the game by several names, including town 
ball, the Massachusetts game, and— sometimes—basé 
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An early baseball game be- 
tween two organized teams 
took place on the Elysian 
Fields in Hoboken, New Jer- 
sey, U.S.A., on June 19, 1846. It 
matched the Knickerbocker 
Base Ball Club of New York 
against the New York Nine. 
The New York Nine won the 
game, 23 to 1. 


The American National Game of Baseball (846), a colour lithograph by Currier & Ives 


ball Rules for the game appeared in books from time to 
time, Even so, people generally played the game accord- 
ingto their local customs. The number of players on a 
side, the number of bases and distance between them, 
and other rules varied from place to place. 

Americans gradually changed the game into baseball. 
One of the key points in this development took place 
when players replaced the practice of soaking runners 
js the present practice of tagging them. Historians be- 
leve players in New York City probably made the 
change in the 1830's or 1840s. 
ee Abner Doubleday Theory. In spite of evidence 

lowing that baseball developed from rounders, many 
People believe that Abner Doubleday invented the 
ene Cooperstown, New York, in 1839. Doubleday 
di er became a general in the United States Army. He 

led in 1893, 

E" ini Theory arose from a dispute over the 
Son baseball in the early 19005. Albert G. Spalding, 
b ng-goods manufacturer and former ballplayer, 
red the appointment of a commission to settle 
cae of the game's origin. Many people told the 

d orto that baseball developed from rounders. But 
Do ions report, published in 1908, credited 
Wo t with inventing the game. It based its conclu- 
Bind re from Abner Graves, who had been a 

Ra riend of Doubleday's. Graves said he had 
á present when Doubleday invented baseball in 
perstown in 1839. 
Beans now believe that Doubleday had little, if 

H E n do with baseball. They also point out that 
m e described by Graves included the practice of 

im E Inner. Thus, it was not essentially different 

A nders, 
is pep Cartwright, a New York City sportsman, 
hed a : father of organized baseball. In 1845, he 
Called a ub whose only purpose was playing baseball. 

€ Knickerbocker Base Ball Club of New York, it 


was the first organization of its kind. Cartwright wrote a 
set of baseball rules when he organized the club. These 
rules, together with rules added in 1848 and 1854, did 
much to make baseball the game it is today. 

The 1845 rules set the distance between the bases at 
90 feet (27.4 metres), and provided for nine players on 
each side. They contain the first known mention of the 
need to tag runners rather than to soak them. The 1848 
addition includes the present-day rule of tagging first 
base to put a batter out on a ground ball. The force out 
rule was added in 1854. 

The first known box score of a game appeared in the 
New York Morning News. It reported on a game played 
on Oct. 21, 1845, between the New York Ball Club and a 
team from Brooklyn. It was played on the Elysian Fields 
in Hoboken, New Jersey. New York won, 24 to 4. 


Study aids 
Related articles in World Book include: 
Aaron, Henry Oh, Sadaharu 
Cobb, Ty Ruth, Babe 
DiMaggio, Joe Softball 
Doubleday, Abner Young, Cy 
Mantle, Mickey 
Outline 
I. How the game is played 
A. Players and equipment 
B. The field 
C. Baseball skills 
D. The game 
Il. Baseball around the world 
Ill. History 
Questions 
What is a balk? 


What is the Abner Doubleday Theory? 

When do baseball teams play extra innings? 

What is the main baseball competition in Australia called? 
Which was the first Japanese professional team? 
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Basel (pop. 174,606; met. area pop. 361,809) is the 
northern gateway of Switzerland. It lies on the Rhine 
River, 69 kilometres north of Bern (see Switzerland 
{map)), Basel is an inland port and railway centre. It is an 
important producer of chemicals and pharmaceutical 
products and a centre for banking and insurance. The 
city also manufactures paper and dyes. 

The city was once a frontier post of the Roman Em- 
pire. A cathedral, founded there in 1019, contains the 
tomb of Erasmus, a Dutch scholar who was the first edi- 
tor of the Greek version of the Bible's New Testament. In 
1459, Switzerland's oldest university, the University of 
Basel, was founded in Basel. 

Basenji is a breed of dog first found in central Africa. 
Basenjis cannot bark, but they can make a yodelling 
sound. They are small dogs, weighing 10 to 11 kilo- 
grams. Basenjis have short, silky hair of various colours. 
There are rows of wrinkles on their foreheads. 

See also Dog (picture: Hounds). 

Basic English is a selected vocabulary of 850 English 
words, and a set of rules for their use. Charles Kay 
Ogden, an English linguist and psychologist, developed 
Basic English between 1925 and 1932. Supporters of 
Basic English hoped that it would serve as a simple, 
quick method of learning English. Many books were 
translated into Basic English. However, by the mid- 
1900's, Basic English had generally been abandoned. 
Basic seven. See Nutrition (Basic food groups). 
Basic wage. See Higgins, Henry Bournes. 

Basie, Count (1904-1984), was an American pianist 
and bandleader who rose to fame in the late 1930's as a 
key figure in the "swing" era of jazz. Basie's spare, fluent 
piano style and his loose, 
informal band arrange- 
ments earned him an im- 
portant place in the history 
of jazz. For several years, 
Basie's orchestra featured a 
famous rhythm section that 
consisted of Basie on 
piano, Jo Jones on drums, 
Walter Page on bass, and 
Freddie Greene on guitar. 
These musicians produced 
a light rhythm that greatly 
influenced the “bop” and 
“cool” styles of jazz that de- 
veloped during the 1940s. 

William Basie was born in Red Bank, New Jersey. He 
was given the nickname "Count" early in his career as a 
disc jockey. Basie joined Bennie Moten's Kansas City Or- 
chestra in 1929. Basie formed his own band in 1935. In 
1935, jazz critic John Hammond heard a radio broadcast 
of the band's performance, He arranged for Basie to en- 
large the band and take it to New York City. By 1939, the 
Count Basie Orchestra was world famous. 

Many outstanding soloists performed with the band. 
They included saxophonists Lester Young and Herschel 
Evans, trumpet players Buck Clayton and Harry Edison, 
trombonist Dickie Wells, and vocalist Jimmy Rushing. In 
1951, Basie formed a new orchestra noted more for its 
arrangements than its soloists. His autobiography, Good 
Morning Blues, was published in 1986, after his death. 

See also Jazz (picture: Count Basie). 
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Basil is an annual herb 
used for seasoning food. 
The common or sweet 
basil has tooth-edged 
leaves and small, purplish- 
white flowers. It grows 
about 30 centimetres tall. A 
shrub species grows up to 
2.5 metres tall. People use 
basil leaves in soups, sal- 
ads, and meats. Basil can 
be grown in the garden 
from seed, The stalks can 
be cut and dried for use 
during the winter. 

Scientific classification. 
Basil belongs to the mint fam- 
ily, Labiatae (Lamiaceae). The 
bush basil is Ocimum ba- 
silicum. The dwarf basil is O. minimum; the shrub basil, O. 
suave. 


Sweet basil 


Basil, Saint (3307-379), was a leader in the early Chris- 
tian church in the East. He was also known as Basil the 
Great. Basil established many monastic communities 
and formulated ru/es (guidelines for monastic life) that 
are still followed in Eastern Orthodox Churches. He was 
a leader in the opposition to Arianism, a belief that only 
God the Father was completely divine (see Arianism). 

Basil was born in Caesarea in Asia Minor (now Kay- 
seri, Turkey). He lived a life of asceticism (self-denial) on 
his family’s estate for five years before being ordaineda 
presbyter (elder) in the early Christian church in about 
A.D. 362. From 370 until his death, Basil served as the 
bishop of Caesarea. The Roman Catholic Church cele- 
brates Basil's feast day on January 2. Basil's feast day in 
the Eastern Orthodox Churches is January 1. 

See also Religious life (The Roman Catholic Church! 
Basildon (pop. 157,500) is a local government district 
in southern Essex, England. The town of Basildon lies in 
the centre of an agricultural area. In 1949, the govern- 
ment decided to make Basildon a new town. See also 
Essex; New town. , 
Basilica was the chief type of church design during 
the early Middle Ages. The basilica originally was 
large hall built by the ancient Romans for administrat 
and judicial uses, After Christianity became legal in the d 
Roman Empire in the early A.D. 300's, Christians adopte 
the basilica plan for their churches. 

The typical basilica had an oblong plan. A person e 
tered at the centre of one of the sides into a large cen 
tral space called the nave. A high roof, typically of tim 
ber, covered the nave. Aisles covered by lower roofs ra" 
along either side of the nave. A row of columns called@ | 
colonnade separated the aisles from the nave. An 4ps 
occupied an area at the far end of the nave. The apse 
was a large semicircular or polygonal space where e 
altar was located, See also Architecture (Medieval ar- 
chitecture); Forum, Roman. % E 
Basin is a region drained by a river and its tributarie 
(branches). The world's great basins include the Missa 
sippi in the United States, the Congo in Africa, the Am 
zon in South America, and the Yangtze in Asia. 

Basin also means a region where the rivers have n? 
outlet to the sea, In this kind of basin, streams empty 


Fresco (early 1600s) of Old St Peter's Church (begun 
about 330; Vatican Sacristy, Rome 


Anearly Christian basilica, shown above, had two aisles that 
ran along each side of a horizontal central area called a nave. 


into inland lakes, disappear in the sands, or dry up. 
Some basins of this type have salt lakes, such as the 
Great Salt Lake of Utah, in the United States. 

See also Great Basin and the articles in World Book 
on the rivers and lakes mentioned in this article. 
Basingstoke and Deane (pop. 140,400), a local gov- 
ernment district in Hampshire, England, includes the 
fast-growing town of Basingstoke. In recent years, a 
number of large organizations have moved their head- 
quarters to Basingstoke. Local products include cloth- 
ing, engineering goods, lighting equipment, medical 
nipples, and printing. Other towns and villages in the 

istrict include Kingsclere, Oakley, Overton, Tadley, and 
Whitchurch. The district's farmers grow cereals and 
raise cattle. 
Baskerville, John (1706-1775), was an English type 
founder and printer who designed and made his own 
on appreciation of good design and concern for 
iesu all aspects of book production helped England 
me European leadership in that field. The first book 
VS is press was an edition of Virgil in 1757. Basker- 
Msn born in Wolverley, England. 
rea et making, or basketry, is a popular handicraft. 

ny people enjoy basket making as a hobby. They 


Weaving isthe simplest and 
Ud common method of 
vus baskets, These illus- 
pr ns show a pattern called 

" Weave, also called tabby. 
this sket maker produces 
stra Pattern by passing one 
uds of the weft over and 

er one strand of the warp 


for each row, 
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create baskets that are useful and decorative. People 
who make baskets are sometimes called basket makers. 

Basket making is one of the oldest handicrafts. Since 
prehistoric times, people have made baskets to use as 
containers. Prehistoric people wove baskets from 
grasses and leaves, stalks, and other plant materials. 
Some early American Indians covered tightly woven 
baskets with pitch so that the baskets could hold water. 
Basket-making techniques have also been used to make 
such objects as dolls, furniture, hats, and masks. 

Materials and tools. There are two kinds of basket- 
making materials—hard materials and soft materials. 

Hard materials include grasses, leaves, plant roots, 
strips of wood, tree bark, and twigs. First, the material is 
dried. It usually shrinks and becomes brittle. Next, it is 
soaked in water so it becomes flexible and workable. 
The material is then ready to be used. Hard materials 
must be kept moist during the basket-making process. 

Soft materials include yarns and ropes made from 
such natural fibres as cotton, jute, and wool, or such 
synthetic fibres as acrylic and nylon. 

Few tools are required to make baskets. For working 
with hard materials, a person may need an awl, a pair of 
pliers, and a sharp knife or scissors. For soft materials, a 
large needle and scissors are necessary. 

Methods. There are four basic basket-making meth- 
ods: (1) weaving, (2) twining, (3) plaiting, and (4) coiling. 
In each method, different strands of material are used to 
form the warp and the weft of the basket. The warp con- 
sists of foundation strands called spokes. The weft is 
formed by strands that are woven with the spokes of the 
warp. These strands are called weavers. 

Weaving is the simplest and most common method 
of making baskets. In this method, the weavers, or the 
weft, are passed over and under the spokes of the warp. 
There are three basic weave patterns—called plain, twill, 
and herringbone. The plain weave, also called tabby, is 
produced by passing each weaver over one and under 
one spoke of the warp for each row. In the twill and her- 
ringbone weaves, each weaver passes over two and 
under two spokes all around the row. The twill weave 
results from starting each new row one spoke to the 
right or left of the previous row. The herringbone weave 
is formed by beginning a new row to the right of the 
previous one, and then the next row to the left. The twill 
weave forms a diagonal pattern and the herringbone 
weave a zigzag design. 

The base of a woven basket is made by arranging an 
uneven number of spokes so that they cross in the cen- 
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Twining resembles plain 
weaving, but the basket 
maker uses the weft strands 
in pairs. These illustrations 
show how one strand is 
passed over a warp, and the 
other is carried under the 
same warp. The weft strands 
cross each other between 
each pair of warp strands. In 
the completed basket, only 
the weft can be seen. 


tre. The weaver is carried under and over, one at a time, 
around and around. As the weaving progresses, the 
sides of the basket may be shaped by gradually bending 
the spokes upright around any object that has the de- 
sired shape, such as a box, can, or piece of wood. After 
the basket is woven to the desired size, the weft must be 
secured. This securing process is called finishing. One 
method of finishing a basket is to bend the ends of the 
spokes over the last weft row and to insert them be- 
tween the weavers. 

Twining resembles plain weaving, but the weavers 
are used in pairs. One weaver is passed over a spoke, 
and the other is carried under the same spoke. The 
weavers cross each other between each spoke. In a fin- 
ished twined basket, only the weft can be seen. The 
spokes are completely covered. Twining produces a 
pleasing, twisted pattern. 

Plaiting. \n plaiting, the weavers and the spokes are 
interwoven and may be of the same material. As a result, 
a person may be unable to distinguish between the weft 


Plaiting is a method in which 
the warp and the weft are in- 
terwoven. As a result, it is 
often impossible to distin- 
guish between the warp and 
weft strands in a finished bas- 
ket. The basket maker must 
add a rigid rim to the top of a 
plaited basket so that it keeps 
its shape. 


Coiling is a sewing tech- 
nique. These illustrations 
show how the sides are made 
by winding coils of flexible 
material on top of each other 
and binding them together 
with thread. The base is made 
by winding coils to form a 
solid circle. The basket maker 
wraps each coil and binds it 
to the one before it. 


and warp in a plaited basket. Most plaited baskets are 
made of flat materials, such as strips of leaves, paper, 
ribbons, or wood. They generally are not as sturdy as 
woven baskets. A rigid rim must be added to the top of 
a plaited basket so that it keeps its shape. 

Coiling is a sewing technique. The basket begins 
from a core that winds around in a circle and forms a 
coil. The coils are held together by a binding thread. 
Flexible materials are needed for the coils, such as 
grass, rope, straw, twigs, or yarn. Fine, thin materials, 
such as raffia, strips of maize husks, yarn, string, or 
rope, are commonly used for the binding thread. 

The base of a coiled basket is made by winding a 
number of coils to form a solid circle. As each coil prog: 
resses, it is wrapped and bound to the one before it. 
The sides of the basket are made by winding coils on 
top of one another and binding them together. This 
winding process is continued until the basket reaches 
the desired height. 

See also Wicker. 
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Basketball is a fast-paced sport that requires teamwork, speed, and endurance. 


Basketball 


Lord is a fast, exciting, and entertaining sport 
MAT etween two teams, each consisting of five play- 
à A mm wins games by scoring more points than the 
PA bed team. Players score by shooting a large in- 
tae n into a raised goal, called a basket, at one end 
we is pd court. A player can advance the ball to- 
MUR le basket only by dribbling (bouncing the ball) or 
Bi sing the ball to a team-mate. Each team also tries 

Rent the other team from scoring. 

asketball was invented in the United States in 1891. 
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By the mid-1900s, it had become the world's most popu- 
lar indoor sport. Today, millions of fans crowd into gym- 
nasiums and arenas to watch their favourite teams. Mil- 
lions more watch games on television. 

Basketball is a popular form of recreation as well as 
an organized team sport. As few as two players can play; 
all they need is a ball, a basket, and a level surface. 

Basketball requires teamwork, quick reactions, and 
endurance. Tall players have an advantage because they 
can reach closer to the basket or above other players to 
shoot and retrieve the ball on the rebound. But smaller 

layers also make contributions to their teams as shoot- 


ers and ball handlers. 


Ass 
hae a pass by an attacking player that leads directly to a 


urt is the defendi Y 
Bloc! ing team’s half of the court. 
rpm den occurs when a defending player legally hits a 
Dunk is a field ge H Lea [es the ball reaches the basket. 
joal ma ^ 
m above the rim. le by slamming the ball through the bas 
ed is the attacking team's half of the court. 
had is illegally interfering with the flight of a field goal 
called on a de the ball is above the basket. If goal-tending is - 
goal-tendiy lefending player, the shot is scored as a field goal. If 
team is aw; da called on an attacking player, the defending 
ball e led possession and no points are scored. 
atthe same ee in the possession of a player from each team 


attempt 


Lay-up is a shot taken close to the basket. 

Post is another name for the position the centre plays when at- 
tacking. In a high post the centre plays near the top of the free 
throw circle. In a /ow post, the centre plays near the basket. 
Rebound is a ball that bounces back off the backboard or rim 
after a shot has been missed. 

Steal occurs when a defending player legally takes possession 
of the ball from the attacking team. 

Thi int play occurs when a player is fouled while scoring 
a basket and then scores the free throw. A three-point shot oc- 
curs when a player scores a basket while shooting from behind 
a special 3-point line. 
Tip-in is a field goal made by tipping a rebound into the basket. 
Turnover occurs when the attacking team loses possession of 


the ball without taking a shot. 
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The court. A regulation basketball court measures 28 
metres long and 15 metres wide. The length may differ 
by up to 2 metres and the width by up to 1 metre, but 
the relative proportions must be maintained. Most 
courts are made of wood. Various lines, 5 centimetres 
wide, divide the court into sections. For the names of 
these lines and the sizes and names of the sections, see 
the diagram of a court in this article. 

A basket and a backboard hang over each end of the 
court. Each backboard must be 120 centimetres inside 
the end line. The basket consists of a rim, net, and back- 
board support. The rim is a metal hoop 45 centimetres 
in diameter and not more than 20 millimetres thick. The 
rim is attached to a metal plate shaped like an upside- 
down L that is bolted to the backboard so it is parallel to 
the floor and 3.05 metres above it. Backboards are made 
of clear fibreglass or metal. The cotton or synthetic fab- 
ric net is attached to the rim and has a hole in the bot- 
tom large enough for the ball to drop through. 

Equipment. Basketball is played with a round brown 
or orange inflated leather ball. A standard basketball 
weighs between 600 and 650 grams and is between 75 
and 78 centimetres in circumference. 

The players. The five players on a team play both at- 
tack and defence. When their team has the ball, they are 
attacking; when their opponents have the ball, they are 
defending. Because possession of the ball can change 
rapidly, all players must be alert so that they can quickly 
switch between attack and defence. 

Normally, a team consists of two guards, two for- 
wards, and a centre. However, players can move any- 
where on the court at any time, no matter what their po- 
sition. A team can also vary the positions at any time, for 
example by playing three guards and two forwards, This 
section describes the role of each position in attack. 


The guards are usually the smallest and quickest play- 
ers. They normally play farther from the basket than the 
forwards or centre. Guards should be good dribblers 
and passers. They direct the attack and start most of the 
moves. Some teams have a point guard, who has the 
major ballhandling responsibilities. The other guard is 
the shooting guard and is often the team's best shooter, 

Forwards are generally taller and stronger than 
guards. Forwards usually play in the area from the end 
line to the free throw lane. They should be good re- 
bounders and be able to manoeuvre for shots close to 
the basket. The centre is usually the team's tallest player 
and best rebounder. A centre who is a good rebounder 
and scorer can dominate a game. 

The coach is a basketball team's teacher. He or she 
organizes practice sessions to prepare the team for each 
game, and selects the players who will start the game. 
During the game, the coach may substitute players, try- 
ing to use those players who perform best in certain sit- 
uations. The coach decides when the team needs a time 
out (when play stops), and determines tactics. 

A coach must analyse the opposing team, determin- 
ing its strengths and weaknesses. Often an assistant 
coach will scout (watch) a game involving a forthcoming 
opponent and report back to the coach on the best strat- 
egy for playing the team. 

The officials consist of a referee, one or two um- 
pires, one or two scorers, and one or two timekeepers. 

The referee is in charge of the game. The referee and 
umpire stay on the court to ensure that the game is 
played by the rules. They both can call any foul or viola- 
tion of the rules of the game they see anywhere on the 
court. Usually, one official operates near the attacking 
team's basket and the other near the centre line. The of- 
ficials reverse positions when the teams move to the 
other end of the court. If a second umpire is used, he or 
she stands near a sideline. To penalize a player, the 


Diagrams ofa court A basketball court is a rectangle divided into halves by a centre line. Other lines further divide the 


ickboards 


court into sections. A backboard and basket hang over each end. 


12 metres 


$ 
$ 
E 
t 
g 
5 
3 


official blows a whistle to stop play and the clock. The 
official explains the violation or foul, usually with a hand 
orarm signal, and enforces the penalty. The game then 
resumes. 

The scorers and timekeepers sit at a table behind one 
ofthe sidelines. One scorer operates the electronic 
scoreboard. The other scorer keeps the official score 
sheet, recording all the field goals, free throws, fouls, 
and time outs. One timekeeper operates the electric 
game clock. A second one operates the shot clock if the 
rules call for each team to shoot within a given time 
limit. Players entering the game must first report to the 
scorer in charge of the score sheet. The timekeeper 
must stop the clock every time the referee or umpire 
blows the whistle. One of the officials will signal the 
timekeeper when to restart the clock. 

Playing time. A game lasts for 40 minutes. It is di- 
vided into two 20-minute halves, with a halftime interval 
of 10 or 15 minutes. However, a game cannot end in a 
tie. Should the score be tied at the end of 40 minutes, an 
extra period of 5 minutes is played, plus as many addi- 
bug 5-minute periods as may be needed to break the 

le, 

Scoring. A team scores points by shooting field goals 
and free throws. A field goal is usually worth 2 points 
and may be attempted from anywhere on the floor by 
any attacking player while the game clock is running. In 
some basketball rules long-range field goals are 
awarded 3 points. A free throw is worth 1 point and is 
taken as a penalty after certain fouls. A player attempts a 
free throw from behind the free throw line and inside 
the free throw circle. Players have 5 seconds to shoot 
after the official hands them the ball. 

Playing the game. A game starts with the centre 
jump. Four players from each team stand outside the 
Centre circle. The fifth players, usually the centres, stand 
inside the centre circle. The official tosses the ball into 
the air above the latter two players, who jump up and 
tty to tap it to a team-mate. The game clock starts as 
Soon as a player touches the ball. 

í Once it gains possession of the ball, the attacking 
leam advances the ball into the front court. The team 
tàn dribble the ball or pass it. If the attacking team 


Defer 


defence į 
fiers is designed to give each defending player a certain area o 


defence, defending players are assigned specific opponents an 


"slve strategies include the zone defence, /eft, and 


Basketball 137 


Attacking strategies are often designed to create a good shot 
for a particular player. The move shown above is intended to 
free player C for a shot. Player A dribbles to his left and passes 
the ball to player C, who has moved across the free throw lane. 


the man-to-man defence, right. The zone 
f the court to guard. In a man-to- 


id follow them in the forecourt. 
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A Jump ball starts a basketball game. The referee tosses the 
ball into the air. A player from each team jumps inside the cen- 
tre circle and tries to tap the ball to a team-mate. 


scores, the opposing team immediately takes the ball 
out-of-bounds from behind the end line and tries to 
move the ball to the basket at the other end of the court. 
It then becomes the attacking team and the team that 
just scored becomes the defending team. Action contin- 
ues in this manner until the clock is stopped. 

If a player misses a shot, both teams try to gain pos- 
session of the ball by catching the rebound. All missed 
field goal attempts and most missed free throw attempts 


Dribbling is an important attacking skill. A good dribbler can 
move past a defender for an easy shot or set up a team-mate for 
a shot. A team's guards generally do most of the dribbling. 


result in rebounds. Rebounding is a vital part of the 
game. Most teams miss at least half their shots. There- 
fore, a strong rebounding team can control the ball 
more and has more scoring opportunities. 

Attacking strategies try to free a player so that the 
player may have an opportunity to score. This may in- 
volve a number of passes and constant movement by all 
five players. Such strategy is intended to produce a 
good shot or cause a defender to commit a foul. An at- 
tacking player may free a team-mate for a shot by legally 
blocking a defensive player with his or her body so that 
the defensive player cannot guard the player with the 
ball. That player can then take an open shot. 

The fast break is designed to score quickly after the 
attacking team gains possession of the ball. The attack- 
ing team tries to get at least one of its players ahead of 
the defending team for an easy shot before the defend- 
ers can move into proper position. 

The delay is an attacking strategy that is primarily de- 
signed to use up time, rather than to score. Teams often 
use a delay to protect a lead late in the game, passing 
and dribbling to keep the ball away from the other team. 
However, the attacking team must shoot within a certain 
time. Otherwise, the defending team will be awarded 
the ball. 

Defensive strategies. There are two types of team 
defence, zone and man-to-man. In a zone defence, each 
player is assigned a particular area of the front court to 
defend. In man-to-man defence, each player guards a 
particular attacking player on all parts of the court. 

Fouls are called by officials. Players may commit ei- 
ther a personal foul or a technical foul. 

The more common type of foul is the personal foul. 
Most personal fouls occur when a player holds, pushes, 
or charges into an opponent, or hits the arm or body of 
an opponent who is in the act of shooting. A player 
fouled in the act of shooting is allowed free throws, the 
number depending on the type of foul. A technical foul 
may be called on any player or coach for unsportsman- 
like conduct towards an official. 


International basketball 


Basketball has become a popular amateur and profes: 
sional sport throughout the world. Both men’sand — 
women’s basketball are sports in the Summer Olympic 
Games. 

Basketball in the United States is played at thou- 
sands of primary schools, secondary schools, colleges, 
and universities, which sponsor amateur teams for male 
and female players. 1 

The finest male players compete as professionals ina 
league organized by the National Basketball Association 
(NBA), which has 25 teams. A second professional 
league, the Continental Basketball Association (CBA), 
fields mostly former college (university-level) stars hop: 
ing for a chance to play in the NBA. 

Most US. colleges and universities belong to the Na 
tional Collegiate Athletic Association (NCAA). The Ni 
has about 750 men's teams and 550 women's teams. 
About 500 other teams, from small colleges, belong v 
the National Association of Intercollegiate Athletics 
(NAIA). vol 

More secondary schools in the United States partic” 
pate in basketball than in any other sport. About 17/ 


The jump shot is the most common shot. The shooter jumps 
aan up and releases the ball at the peak of the jump. The 
shot can be released quickly and is difficult to block. 


secondary schools sponsor boys’ teams and al 
16,500 sponsor girls’ teams. 

During the 1970's and 1980's college basketball 
greatly increased in popularity in the United States. 
Much of this popularity came from the frequent re- 
poral and national televising of games. But professional 
aon suffered from economic problems, caused 
fee y by high player salaries and low attendance in 
" e cities. Interest in women's basketball also in- 

eased and it became an Olympic sport in 1976. 


Reb 
'ounds occur after missed field goal attempts and most 


mis 
Missed free throws, Players try to capture rebounds by position- 


in 
themselves close to the basket with opponents behind them. 
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The dunk is one of basketball's most exciting shots. The 
shooter slams the ball through the basket from above. Many 
dunks are unguarded shots that come at the end of a fast break. 


Basketball in the British Isles has been played 
since the 1920, when it was introduced from the 
United States. 

The chief governing body for the sport is the English 
Basket Ball Association (EBBA). Ireland, Scotland, and 
Wales also each have an association. All four associa- 
tions are represented on the British and Irish Basketball 
Federation, which coordinates the sport throughout 
Britain and Ireland. The English Schools Basket Ball As- 
sociation and the English Mini Basket Ball Association 


A free throw is shot from behind a line in the free throw circle. 
Players from both teams line up along the free throw lane. They 
cannot step into the lane until the shooter releases the ball. 
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Jump Ball 


Officials’ signals 


Travelling 


5-Second 
Violation 


Bonus Free Throw 


Officials use a variety of hand signals to inform players and spectators of fouls and violations. Any 


official on the court can call a foul or violation and give the signal. The most common signals are 


shown above. 


(EMBBA, for players under 12) are affiliated to the EBBA. 

National League basketball began in 1972 and by 1989 
there were 61 teams competing, During the 1970's and 
1980s an increase in television broadcasts of league 
matches helped boost basketball's general popularity. 
Members of groups affiliated to the EBBA number about 
20,000. More than 1 million men and women play bas- 
ketball in the British Isles. 

Basketball in Australia and New Zealand is gov- 
erned by the Australian Basketball Federation, which 
was formed in 1939, and the New Zealand Basketball 
Federation, which was formed in 1971. Men's and 
women’s teams from both countries compete every sec- 
ond year in the Oceania Qualification Series Tourna- 
ment to decide which country will represent the Oce- 
ania region in the world championships and the 
Olympic Games. Australia has won every Oceania Series 
in both men's and women's events since 1971. There are 
over 20,000 basketball teams in Australia, and 4,000 
teams in New Zealand. 


The history of basketball 


Beginnings. James Naismith invented basketball in 
1891. Naismith was a physical-education instructor at the 
School for Christian Workers (now Springfield College) 
in Springfield, Massachusetts, U.S.A. Luther H. Gulick, 
head of the school's physical-education department, 
asked Naismith to create a team sport that could be 
played indoors during the winter. 


For his new game, Naismith decided to use a soccer 
ball because it was large enough to catch easily. He then 
asked the building superintendent for two boxes to use 
as goals. The superintendent had no boxes but provided 
two peach baskets. The baskets were attached to a gym- 
nasium balcony railing 3 metres above the floor. The 
first game took place between members of Naismith's 
physical-education class in December 1891. 

After the first experimental game, Naismith drafted 
the original 13 rules of the game. They were published 
in 1892. The sport immediately caught on. Soon basket- | 
ball was being played by YMCA teams, secondary 
school and college teams, and professional teams 
throughout the United States and Canada. 
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Who invented basketball? 

Whatis a technical foul? 

Whatis the most important position in the team? 
What is the game clock? 

How many people play basketball in the British Isles? 


ketrry. See Basket making. 
oem Nikolai Gennadievich (1922- )isa 
noted Russian physicist. In 1953, he and Russian physi- 
cist Alexander Prokhorov stated principles for using the 
energy of molecules to amplify radio waves. Basov and 
Prokhorov published an improved method of operating 
these amplifiers, called masers, in 1955 (see Maser). For 
their work, they shared the 1964 Nobel Prize in physics 
with the American physicist Charles H. Townes. 

Basov was born in Petrograd (now St. Petersburg) and 
graduated from the Moscow Engineering and Physics 
Institute in 1950. In 1948, he became a laboratory assist- 
ant at the Lebedev Institute of Physics in Moscow. He 
was director of the institute from 1973 to 1989. 

Basques are a group of people who live in the Pyre- 
nees Mountains, on both sides of the border between 
France and Spain. About 556,000 Basques live in France, 
and about 24 million live in Spain. 

Little is known about the origin of the Basques. They 
were living in the Pyrenees long before such early peo- 
ples as the Gauls and Iberians settled near them. The 
Basque language, called Euskera or Euskara, is not 
clearly related to any other known language. 

The Basques have never lived under a united govern- 
ment of their own. They have always been divided into 
local groups or by French and Spanish rule. In 1937, 
General Francisco Franco, then dictator of Spain, abol- 
ished most rights of the Spanish Basques, including the 


Some kinds of bass 


— 
E 

Striped bass GY 

Morone saxatilis 

About 56 centimetres long 


pinha itajara 
About 06 to 24 metres long 
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use of Euskera. Since the late 1960's, many Spanish 
Basques have renewed demands for a separate Basque 
government and culture. The conflict between these 
Basques and the Spanish government has resulted in 
widespread violence. In 1980, the Spanish government 
granted the Basques limited self-rule. The country's 
three Basque provinces became a self-governing region 
within Spain. The region elected its own parliament and 
began to take limited control of education, police, taxa- 
tion, and other internal affairs. 

See also Spain (People; picture: The Basques; History: 
Growth and discontent); Whale (The Basque people). 
Basra. See Al Basrah. 

Bass is a name given to several kinds of fish found in 
fresh water and in the sea. Freshwater bass live in lakes 
and rivers in the United States and southern Canada. 
Some freshwater fish of Australia that belong to a differ- 
ent family are also called bass. Salt-water bass live in 
tropical and temperate seas throughout the world. Bass 
are game fish, known for their fighting ability when 
hooked. They are also popular as food fish. 

Freshwater bass are kinds of sunfish. The most com- 
mon freshwater bass is the b/ack bass. Black bass are 
large, long fish. Young black bass are yellow-green with 
dark blotches on the sides and white underneath. Old 
fish are plain dark green to black. The most important 
species of black bass are the largemouth and small- 
mouth bass. The /argemouth bass lives in quiet waters 


Largemouth bass 
Micropterus salmoides 
About 46 centimetres long 
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of lakes. Most largemouth bass weigh from 0.5 to 1.8 
kilograms, but some weigh more than 9 kilograms. The 
smallmouth bass seldom exceeds 5 kilograms. 

Other kinds of freshwater bass are the white crappie, 
also called white bass, and the black crappie, which is 
also known as the calico bass. Both are from 15 to 30 
centimetres long, and weigh 0.5 to 1 kilogram. They are 
silvery with dark spots. 

The name white bass also applies to the striped bass, 
or silver bass, which is silvery in colour with a yellowish 
belly. Its sides are streaked with dark, narrow lines. 

In Australia, a common freshwater fish called bass or 
estuary perch lives mainly in the lower reaches of rivers. 
Its dorsal fin has long, strong spines. It is olive green 
above with reddish tints, and yellow to white below. 

Fishermen usually catch bass with a casting rod and 
reel. The fish swims just beneath the surface of the 
water, where it spies the bait quickly. Bass will bite at 
minnows, frogs, or worms. 

Salt-water bass are larger than freshwater bass. They 
grow to 1 metre and weigh about 15 kilograms. The 
best-known salt-water bass is the striped bass, or rock- 
fish, which lives in the Atlantic Ocean. They are caught 
both commercially and for sport. 

Scientific classification. Bass belong to several families. 
Largemouth and smallmouth bass both belong to the family 
Centrarchidae, genus Micropterus. White bass make up the 
family Moronidae. The striped bass is Morone saxatilis, The Aus- 


tralian bass or estuary perch belongs to the family Serranidae. It 
is Percalates colonorum. 


The bass is the largest stringed instrument played with a bow. 
A bass player may also pluck the strings with the fingers. 


Bass, a stringed musical instrument, is the largest and 
lowest-pitched member of the violin family. It is also 
called the bass viol, contrabass, or double bass. A bass 
measures about 1.8 metres long. Most basses have four 
strings, with an optional mechanism for lengthening the 
bottom string to lower the pitch. The player's right hand 
plucks the strings or uses a bow. The left hand sets the 
pitch by pressing the strings against the fingerboard, 
Large symphony orchestras have 8 to 10 basses, and 
some chamber music groups include a bass. The bassis 
an important rhythm instrument in jazz and popular 
music. 

Bass, George (1771-1803?), a British naval surgeon, 
won fame for his daring exploration of the eastern coast 
of Australia. In 1795 and 1796, Bass and Matthew Flin- 
ders explored the coastline 
south of Sydney, Australia, 
in the tiny boat Tom 
Thumb (see Bass and Flin- 
ders). In 1797, Bass left 
Sydney in a whaleboat, and 
reached Western Port on 
the southern coast of Aus- 
tralia. He believed that a 
strait separated Tasmania 
from the mainland. In 1798, 
Bass and Flinders proved 
the existence of a strait by 
sailing around Tasmania. 
Flinders named the strait 
after Bass. 

Bass was born at Sleaford, in Lincolnshire, England. 
He arrived in Sydney in 1795. In 1803, he disappeared 
while on a trading voyage from Sydney to Peru, in South 
America. Some historians believe that he was captured 
by Spaniards. 

Bass, Sam (1851-1878), was the Robin Hood of Texas. 
Born in Indiana, U.S.A., he left home at 17 to become 
cowboy, and fell into bad company. During his six years 
in Texas, he made a name as a “good badman.” He led? 
band of bank and train robbers, and stole from the rich 
to give to the poor. Bass was betrayed to the Texas 
Rangers by one of his own men at Round Rock in 1878, 
and was killed. His legend has been kept alive by the 
ballad that bears his name and by stories of his generos 
ity and of buried treasure. 

Bass and Flinders were two English naval officers 
with a flair for exploration. Besides their individual 
achievements, they worked as a team in examining the 
southeast coast of Australia. 

George Bass (1771-1803?) and Matthew Flinders 
(1774-1814) both came from Lincolnshire, England, 
where they lived about 10 kilometres apart. But there 5 
no evidence that they knew each other before they 
joined HMS Reliance, which was taking Captain John 
Hunter out to govern New South Wales, Australia. 

Flinders, then masters’ mate of the Reliance, was "° 
son of a Lincolnshire doctor. Bass, three years older 
than Flinders, was a naval surgeon. He had an inquiring 
scientific mind, was skilled in navigation, and was p. 
ested in exploration. He told the English naturalist Sir 
seph Banks that he went out to New South Wales M: 
the professed intention of exploring more of the HU 
than any of my predecessors." Bass even took with hi 


George Bass 


his own small rowing boat, Tom Thumb. For his part, 
Flinders wrote of Bass, "I had the happiness to find a 
man whose ardour for discovery was not to be re- 
pressed by any obstacles, nor deterred by danger.” Dur- 
ing the long voyage to Australia, these two young men 
became firm friends. They reached Sydney, Australia, in 
September 1795. 

Voyages of the Tom Thumb, On learning how little 
of Australia's coastline had been explored, Bass and Flin- 
ders decided to examine the east coast south of Sydney. 
They started with Captain Cook's anchorage, Botany Bay, 
and the as yet unnamed Georges River, which flows into 
the bay. Fitting the Tom Thumb with a mast and taking 
Bass's young servant, William Martin, with them, the two 
officers carried out their first “combined operation.” The 
tiny Tom Thumb was only 2.5 metres long at the keel, 
and for this reason their voyage of nine days must have 
been fairly uncomfortable. Their exploration of the 
Georges River took them a good distance along that wa- 
terway. Governor Hunter was so impressed that he sent 
a land party to explore the area. 

Duties aboard the Ke/iance kept the adventurers at 
Norfolk Island for some months. But on returning to 
Sydney in March 1796, Bass, Flinders, and the boy Mar- 
tin made another journey. This time they took a different 
small boat, also called the Tom Thumb. They were 
searching for a river reported to be south of Botany Bay. 
On the second day out, their boat capsized. Heavy surf 
drove it ashore. Arms, ammunition, clothes, and provi- 
sions were drenched. The next day, the weather im- 
proved, and as the three men were drying their stores, 
Aborigines began gathering. They showed signs of re- 
senting the white men’s intrusion. Flinders diverted the 
Aborigines by producing a pair of scissors and cutting 
their hair and beards, The warriors were delighted. Flin- 
ders always maintained that Australian Aborigines hada 
fine sense of fun and responded to kind treatment. Near 
the scene of that episode, the explorers noted an ex- 
panse of inland water, which they named Tom Thumb's 
Lagoon (now Lake Illawarra). 

Aviolent storm overtook them on the way back to 
Sydney. Flinders wrote, “a single wrong movement, or a 
moments inattention, would have sent us to the bot- 
tom“ They found shelter at what is now Wattamolla, in 
Sydney's Royal National Park. The river they sought 
turned out to be an inlet of the sea. They named it Port 
Hacking, after the man who had first discovered it, 
Henry Hacking. 

Other voyages. On occasions, Bass went exploring 
NE Flinders who, now a lieutenant, had shipboard 
nee At that time it was generally believed that Van 
z ua s Land (now Tasmania) was joined to the Aus- 
m an mainland. But while Bass was investigating a 

ipwreck in the area, battling heavy seas in a whale- 
: ae his observation of tides and currents led him to 
aea the existence of a strait. Flinders reached the 

me conclusion independently. 

n e e mor Hunter, himself an experienced sailor, was 

he in their theory. He gave the two officers a 

Por J 2 test it. Together with a small crew, they left 

intende on on Oct. 7, 1798, in the sloop Norfolk. They 

Diem ed to sail westward along the north coast of Van 

ater en's Land. As usual, they made exact observations 
erything they saw. On November 3, they discov- 
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ered the estuary of the Tamar River. Governor Hunter 
later named it Port Dalrymple, after an eminent English 
hydrographer. Bass and Flinders examined the area 
closely and thought it ideal for settlement. Their survey 
took them to within 22 kilometres of the present site of 
Launceston, on the northern coast of Tasmania. Continu- 
ing their interrupted voyage, they noted that the flood 
tide was coming from the west. Flinders wrote, "This we 
considered to be a strong proof, not only of the real ex- 
istence of a passage . . . but also that the entrance into 
the Southern Indian Ocean could not be far distant." 
When the coast of Van Diemen's Land curved away to 
the south beyond a promontory that Flinders named 
Cape Grim, the explorers were jubilant. Following the 
wild coast at a safe distance, they went on to complete 
the first circumnavigation of Tasmania. They had proved 
that it was an island. On December 21, they sailed into 
the Derwent estuary and spent 10 days examining the lo- 
cality. George Bass climbed Mount Wellington on 
Christmas Eve. 

Their discovery of the strait delighted Governor 
Hunter, who agreed that it should be called Bass Strait. 
Flinders thought this was "a just tribute to my worthy 
friend and companion, for the extreme dangers and fa- 
tigues he had undergone in first entering it in a whale- 
boat.” 

That same whaleboat became an object of reverence 
in early Sydney. Snuff boxes were made from its wood 
and Governor King of New South Wales presented a sil- 
ver-mounted fragment of it, suitably engraved, to the 
French navigator Nicolas Baudin. 

The circumnavigation of Tasmania was the last co- 
operative venture for Bass and Flinders. Soon afterward 
George Bass went back to England, where he became 
interested in maritime speculation. Flinders returned to 
England in the Reliance, and was promoted and chosen 
to command HMS /nvestigator. 

The partnership of the two Lincolnshire men ended. 
But they had left the imprint of their joint discoveries on 
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George Bass and Matthew Flinders made several explora- 
tions along the Australian coast in the 17905. In 1798, they sailed 
around Van Diemen's Land, proving that it was an island. 
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the map of Australia. It is certain that Flinders learned 
much from his companion, because Bass's influence can 
be seen in Flinders' later achievements. Besides being 
the first to circumnavigate the great southern continent, 
Flinders also suggested its name—Australia. 

See also Bass, George; Flinders, Matthew. 
Bass drum. See Drum. 
Bass Rock is a steep-sided islet 2 kilometres from the 
coast of Lothian Region, Scotland, rising from the Firth 
of Forth. Many seabirds, especially solan geese, nest 
there. In the 1600's, Bass Rock was used as a prison. 
Bass Strait separates Tasmania from the Australian 
mainland. For location, see Australia (political map). It is 
about 240 kilometres wide. This shallow area of water is 
55 to 90 metres deep. Strong ocean currents sweep 
along the strait, causing rough conditions throughout 
most of the year. Bass Strait contains many islands, in- 
cluding the Furneaux and Kent groups. The strait is 
named after George Bass, who sailed through it with 
Matthew Flinders in 1798. 
Basse-Terre (pop. 13,656) is the capital of the French 
overseas department of Guadeloupe in the Antilles. It 
lies on the southwestern coast of Basse-Terre Island, the 
western section of the department. Basse-Terre exports 
bananas, cocoa, coffee, and sugar. The French began 
settling there in 1643. 
Basset hound is a heavily built, low, long-bodied dog 
bred to hunt small game. Basset hounds are scent 
hounds—they hunt with their nose to the ground to fol- 
low an animal's scent. They have long ears that drag 
along the ground while hunting and stir up the scent of 
the prey. Their origins can be traced to hounds bred in 
the 1600's by the abbots of St. Hubert in France. 

Most basset hounds are black, white, and tan or red 
and white in colour. A typical basset hound stands from 
30 to 40 centimetres high, and weighs from 20 to 30 kilo- 
grams. See also Dog (picture: Hounds). 

Bassetlaw (pop. 103,000) is a local government district 
in Nottinghamshire, England. It includes the towns of 
Worksop and Retford. Worksop has engineering and 
food processing industries and factories producing 
bricks, chemicals, clothing, and electrical goods. Ret- 
ford's goods include engineering products, leather, 
paper, and rubber. The district also has several coal 
mines and a large factory that makes light bulbs. 
Bassoon is an instrument that serves as the bass voice 
of the woodwind section of many orchestras and bands. 
The bassoon has a double reed attached to the inside of 
a curved metal pipe called a crook. One end of the 
crook is inserted in a wooden tube. The tube consists of 
four sections of total length 2.4 metres. 

A musician blows through the double reed and 
presses keys on the tube. The keys open and close tone 
holes to produce different notes and tones. The contra 
bassoon is twice as long as the bassoon and is pitched 
one octave lower. 

The shape of the bassoon is based on the fagotto, an 
instrument developed in Italy in 1540. The bassoon be- 
came an established orchestral instrument in the 1600s. 
Basswood, also called /ime or /inden, is a large tree 
that grows up to about 40 metres tall and over 100 centi- 
metres in diameter. Its large, oval or heart-shaped leaves 
have toothed edges. The nectar in the yellowish, fra- 
grant flowers is a source of honey. Many intertwined fi- 


The basswood's leaves, above left, have toothed edges, and 
the bark, above right, is tough and leathery. 


bres in the bark make it tough and leathery. The wood is 
light and soft, and is used to make veneer, furniture, Ve- 
netian blinds, honey boxes, excelsior, and charcoal. 
Basswood pulp is soft and easy to bleach. 

Scientific classification. The basswood belongs to the lime 
or linden family, Tiliaceae. The American basswood is Tilia 
americana. 


See also Lime; Tree (Familiar broadleaf and needle- 
leaf trees [picture]). 


The bassoon is a woodwind 
instrument used primarily in 
orchestras. The SERE : 
plays it by blowing through 
the double reed and pressing 
the keys. 


Bastille was a great fortress in Paris that stood as a 
bol of royal tyranny. On July 14, 1789, at the begin- 
ning of the French Revolution, a large crowd of Pari- 
sians captured the Bastille. This act persuaded King 
Louis XVI to withdraw his troops from Paris and to ac- 
cept the revolution. Ever since then, the people of 
France have celebrated July 14 as a national holiday. 
Bastille is a French word for a strongly fortified struc- 
ture, About 1370, King Charles V built the Bastille of 
Paris as a fortress. Later, it was used as a prison for peo- 


The The Storming of the Bastille i170, 

di in fell to the people of Paris on July 14, 1789. The next 

p s people began to demolish the hated prison. They later 
key to the prison to George Washington. 


leased the king or his officials. By 1789, the 
md eld only a handful of prisoners. On July 14, the 
gunpo es surrounded the Bastille in order to seize 
Wen ler that was stored there. Troops fired on the 
Yu d crowd. But the people stormed into the for- 
eee Powered the troops, and killed the prison's 
down the e as day, the people started to tear 
is osi is the great national holiday of France. It 
people of ep July 14 because on that day in 1789 the 
Bastille), attacked and captured the Bastille (see 
E was an old fortress that had been used as 
dom that 5 capture symbolized the new spirit of free- 
ment Reet through France and led to the establish- 
fille Day evel government. The celebration of Bas- 
parades, ME inarily cause for national rejoicing, with 
uring the Gec, and dancing in the streets. However, 
[] (1939-1945), the Fi occupation of France in World War 
not celebrate the French stayed in their homes and did 
as Inspired Bastille Day. The storming of the Bastille 
tions, a number of songs, pamphlets, and ora- 


See also F i 
B rance (picture: Bastille Day). 
asutoland. See Lesotho. i 


mn iur mammal that can fly. Bats have a furry 
their wings are covered by smooth, flexible 
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Bastille Day is France's most important national holiday. It com- 
memorates a popular uprising against the government in 1789. 
A parade, above, is part of the annual celebration of the holiday. 


skin. Most species of bats live in caves, buildings, or 
other sheltered places. Some species live in trees. Bats 
seem to be uncommon in many regions because they 
roost in dark places and come out only at night, when 
most people are asleep. Bats hang upside down when 
they are resting. 

There are more than 950 species of bats. Bats live in 
all parts of the world except Antarctica and the Arctic. 
Most kinds of bats make their home in the tropics, 
where they can find food throughout the year. 

Over the centuries, people have passed on many su- 
perstitions and mistaken ideas about bats. For example, 
the expression "blind as a bat" is false. All species of bats 
can see, probably about as well as human beings. The 
beliefs that bats carry bedbugs and get tangled in peo- 
ple's hair are also untrue. Bats tend to be timid. At night, 
they will try to fly out of a window if they find them- 
selves in a room. 

Many people in Western countries fear bats, but 
these animals are well liked in China and Japan. A num- 
ber of Oriental artists have portrayed bats as signs of 
good luck, happiness, and long life. 

Most bats are harmless to people. But some bats may 
have rabies, which can infect the air of their caves, espe- 
cially in North and South America (see Rabies). For this 
reason, bats should not be handled. 

Bats perform a valuable service for people by eating 
large numbers of insects. In addition, bat guano (ma- 
nure) has commercial value as a fertilizer. Some caves 
have been the home of bats since prehistoric times and 
have large deposits of guano. 


The body of a bat 


Bats vary in appearance and size, depending on the 
species. Bats that live in the open may have bright col- 
ours and markings. Those that live in dark, sheltered 
areas have black, brown, grey, red, or yellow fur. 

The largest bats, called flying foxes, have a wingspan 
of over 1.5 metres and a body about the size of a pi- 
geon’s. The Kitti's hog-nosed bat of Thailand, the small- 
est species, is about the size of a bumblebee and 
weighs only about 1.5-2 grams. Many bats have a wing- 
span of about 20-30 centimetres and weigh from 5 to 40 


grams. 
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The skeleton of a bat resembles that of other mam- 
mals, Like many other mammals, a bat has hands with 
fingers and feet with toes. A bat's breathing rate, heart- 
beat, and body temperature, unlike those of many other 
mammals, vary greatly, depending on its activities and 
the temperature of its surroundings. In some species, 
the temperature of a resting bat becomes almost the 
same as that of its environment. 

Head. The face and head of bats vary greatly among 
the various species. Some bats have a head shaped like 
that of a miniature bear or dog. Other bats have a flatter 
face. Some species have folds of skin called a noseleaf 
on their snout. The noseleaf may look like a spearhead 
or a blade. Bats have a good sense of smell, which helps 
them find food and their roost. 

Most bats have small, sharp teeth that reduce food to 
a soupy texture. Bats digest their food more quickly than 
many other mammals. This rapid digestion helps them 
avoid having extra weight while flying. 

Wings and legs. A bat's hands serve as its wings. Its 
long fingers support the flexible skin of the wings. The 
upper arm, forearm, and second and third fingers make 
up the front edge of the wing. The fourth and fifth fin- 
gers help support the wing. The inner edge of the wing 
extends down the side of the body and along the leg to 
the ankle and foot. 

The length of a bats wings varies from species to spe- 
cies. The swiftest species of bats have long, narrow 
wings. Some species, which can hover in one place, 
have short, broad wings. The standard measurement of 
the size of bats is expressed in terms of the length of the 
forearm. Some bats can fly as fast as 24 kilometres per 
hour, but most of them travel from 8 to 13 kilometres 
per hour. 

Some bats have weak legs. Many species have a tail, 
with a flight membrane between their legs. Some fold 
up their wings and use their arms and legs to walk. But a 


The sight of a flying bat 
frightens many people unnec- 
essarily. Bats do little harm to 
people or to crops and live- 
Stock. These expert fliers even 
help people by catching and 
eating large numbers of de- 
structive insects. 


number of species do not walk at all. They use their legs 
simply to hang from their roost. Each foot has five toes 
with semicircular pointed claws that enable the animal 
to hang securely from twigs and rocks. 


The life of a bat 


Some species of bats live in colonies that may have 
thousands or even millions of members. Others live 
alone or in small groups. Most bats spend the day 
sleeping in their roost. They also may groom their fur 
and wings or tend their young during the day. 

About an hour before dusk, bats start to move around 
or take short flights. At dusk, they begin to fly from their 
roost and head for their feeding grounds. Many species 
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eat insects, and each species seeks its own kind of feed- 
ing area, Some bats feed in open areas. Other kinds feed 
inheavy jungles or above a pond. 

Many bats eat as much as half their weight in food 
each night. They then rest in either their daytime roost 
ora different night roost. After digesting their meal, they 
may eat again. Sometime before dawn, they return to 
their daytime roost in order to sleep. 

Bats have few enemies. Such animals as birds of prey, 
cats, owls, snakes, and weasels sometimes prey on bats. 
Bats avoid many enemies on the ground by hanging 
from high places. Some species live as long as 15 to 25 
years. 

How bats navigate. Some bats depend on their vi- 
sion and sense of smell to navigate and to find food in 
poor light. Other bats navigate by means of echoes. 
These echoes result from a series of short, high- 
frequency sounds that the bats make continually while 
flying. From these echoes, the animals can determine 
the direction and distance of objects in the area. This 
process of navigating is referred to as echolocation. 

Each species of bat that uses echolocation makes its 

own kind of noises. Most of these sounds are beyond 
the range of human hearing. Some zoologists believe 
that a bat may use its lips or noseleaf to direct the 

sounds in a particular direction or at a specific target, 
such as an insect. Echoes from the insect give the bat in- 
formation about the movement of the prey, in addition 
toits direction and distance. 

Food. Many species of bats feed on insects that fly at 
night. A bat catches insects in its mouth, tail membrane, 
or wings as it flies. 

merous species of bats prey on large insects, scor- 
pions, or spiders on the ground. Other bats pluck in- 


9 bats hang upside down. Most bats spend the daylight 
N trees, Magy LENS Position, Flying foxes, above, usually roost 
y kinds of bats roost in caves and in buildings. 
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ed bats, above, feed on nectar from the flowers of a 
cactus. They use their long tongue to lap up the nectar. Long- 
nosed bats live in Mexico and the Southwestern United States. 


sects from the surface of water with their mouth or 
claws. Some bats catch fish with their claws, and a few 
species eat lizards, rodents, small birds, tree frogs, and 
other bats. The vampire bat feeds on the blood of other 
animals. 

Several kinds of tropical bats feed on plant products. 
Some of these species gather nectar and pollen from 
flowers. Such bats pollinate the plants on which they 
feed. Other tropical bats eat fruit and thereby help 
spread the seeds of many plants. These bats may drop 
small seeds from their mouth as they eat at their feeding 
ground. They also may bring fruit with large seeds to 
their roost and drop the seeds there after eating the 
fruit. Seeds also are deposited with the bats’ guano. The 
seeds may land on soil and sprout. 

Bats that eat moist foods do not need to drink much 
water. Many species of bats lap up water with their 
tongue as they fly near the surface of a pond or stream. 

Hibernation and migration. Many bats hibernate 
and some migrate during the winter because of low 
temperatures and a poor food supply. Insects and plant 
foods become scarce in winter. In the temperate zone, 
most bats hibernate, usually in caves or rocky places. 
While hibernating, they live off the extra fat that they 
gain during the late summer. 

Some bats migrate in the autumn to find food or a 
better place to hibernate. They may fly long distances to 
find a suitable shelter that will protect them from the 
harsh winter weather. Many cave-dwelling bats spend 
each winter in the same place, and each summer in the 
same roost. 

Bats of the tropics do not hibernate. The temperature 
and food supply often remain suitable throughout the 
year. Scientists know little about the migration of tropi- 
cal bats. 

Reproduction. In many species of bats, the males 
and females occupy different roosts. The males and fe- 
males of some species may even live in different regions 
except during the mating season. The mating season, 
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which lasts for only a few weeks, may occur during the 
spring, autumn, or winter, depending on the species. 
The female may carry the male's sperm within her body 
for several months before she becomes pregnant. In the 
spring, pregnant bats may leave their usual colony and 
join together in a nursery colony, where they give birth 
and rear their young. The females of most species have 
one baby a year. Some have a baby twice a year. A few 
species have up to four young at a time. 

A newborn bat weighs about a fifth as much as an 
adult bat. Bats do not build nests, and so the infant must 
hold on to its mother or its home roost. In some species, 
the infant clings to its mother for several weeks. The in- 
fants of other species stay in their roost, where they 
hang from a rock alone or with a group. Most species of 
bats nurse their young for one to three months. 


Kinds of bats 


Flying foxes and related species are fruit bats, found 
in the tropical parts of Africa and Asia. Most live on fruit 
but some eat nectar and pollen. They have large eyes 
and better vision in poor light than many other species 
of bats. They also have a keen sense of smell. Some 
roost in large, noisy “camps” in trees, others in the dimly 
lit parts of caves or under rock overhangs. Flying foxes 
include the largest bats, but some are much smaller, es- 
pecially the nectar feeders. 

Mouse-tailed bats are unusual in having a long, thin 
tail. They eat insects and live in the hot, semiarid parts of 
Africa and southern Asia, roosting in caves and build- 
ings. 

Sheath-tailed bats eat insects and are found in the 
tropics, Their short tail is partly enclosed in the flight 
membrane that joins the legs. The tip of the tail projects 
from the upper surface. Sheath-tailed bats include sac- 
winged bats, which have a gland in the wing membrane, 
and the ghost bats, which are white or greyish white. 

The hog-nosed bat from Thailand is probably the 
smallest of all bats and is among the smallest of mam- 
mals. It was discovered in 1973. Its nose is flat and pig- 
like and its ears are very large. It hovers around the tops 
of palm trees, feeding on small flies and spiders. 

Slit-faced bats live in Africa and southern Asia. They 
have a deep groove down the face, and large ears. They 
vary in colour from orange-red to reddish-brown or 
grey, and eat insects, spiders, and even scorpions, 

False vampire bats of Africa, southern Asia and Aus- 
tralia are quite large, with very big ears and a prominent 
noseleaf. They are bluish-grey or greyish-brown. One, 
the ye/low-winged bat, has a yellowish noseleaf and yel- 
lowish wings. These bats eat insects, small animals such 
as lizards and mice, and even other bats. 

Horseshoe bats are found in Europe, Africa, Asia, and 
Australia. They have a complicated horseshoe-shaped 
noseleaf, with several folds and projections. As a rule 
they roost in caves. They feed on insects. In the temper- 
ate zones they hibernate in the winter, 

Old World leaf-nosed bats occur in Africa, southern 
Asia and Australia, but do not reach the temperate 
zones. They are similar to horseshoe bats but have a 
slightly different noseleaf, which is sometimes complex 
or with small extra leaflets. These bats eat insects and 
roost in caves or tunnels, 

Bulldog bats of Central America and northern South 


America have thick swollen lips and include the fisher- 
man bat, which has very large feet and claws. The fisher. 
man bat detects fish just under the water and seizes its 
prey with its feet. Other bulldog bats eat mainly insects, 

Naked-backed bats of Central America and northern 
South America have their wings attached to their body 
along the centre of the back. Like the related mous- 
tached bats they do not have a noseleaf, but have sey- 
eral folds of skin under the lower lip so that the open 
mouth is funnel-shaped. 

New World spear-nosed and vampire bats from tropi- 
cal America have a simple lance-like noseleaf. There are 
many different kinds. Most eat insects, flowers, fruit, 
nectar or pollen. The long-nosed bats of Mexico and the 
Southwestern United States feed on the nectar of desert 
flowers, including cacti. A few catch and eat small ani- 
mals such as lizards, birds or mice. The three kinds of 
vampire bats also live in Central and South America, The 
common vampire has a wingspan of about 30 centime- 
tres and weighs about 20-40 grams. Vampire bats live on 
blood, and approach their sleeping prey on foot. They 
scoop out a small piece of their victim's skin with their 
sharp front teeth and then lap blood from the wound. 
They may consume as much as 30 millilitres in a single 
night. Common vampire bats often attack farm animals 
and may spread disease, including rabies. Very occa- 
sionally they bite humans. 

Funnel-eared bats are small and have a high, domed 
head. They flutter erratically in flight, and generally roost 
in caves or tunnels. They are found in Central America 
and northern South America. 

Smoky bats from tropical South America are small 
and rather like funnel-eared bats. Their thumbs are so 
unusually tiny and enclosed in the wing membrane that 
they are sometimes called "thumbless bats.” 

Disc-winged and sucker-footed bats have sticky pads 
at the base of their thumbs and on their feet. They roost 
in rolled palm or banana leaves, the pads helping to 
grip the smooth surface. They eat insects. Disc-winged 
bats are found in Central America, sucker-footed bats in 
Madagascar. 

Evening bats occur almost everywhere, except in the 
polar and near polar regions. There are many different 
kinds. Most are brown, blackish-brown or grey, buta 
few are orange or reddish, rarely with white spots or 
stripes, They eat insects, Those that live in the temperate 
zones hibernate or migrate in the winter. Evening bats 
include pipistrelles, the serotine and noctules in Europe 
and brown, red and hoary bats of North America. 

New Zealand short-tailed bats have strong legs and 
can move about easily in trees or on the ground. They 
eat chiefly insects and are rare: one of the two species 
may already have become extinct. 

Free-tailed bats are found mostly in the tropical and 
subtropical parts of the world. They are sturdily built, ; 
with fleshy faces and ears and a short, thick tail. They €? 
insects and roost in caves, hollow trees or buildings, 
and are fast flyers. 

Scientific classification. Bats are mammals that belong o 
the order Chiroptera (hand wing’. Flying foxes and their rel 
tives make up the suborder Megachiroptera; all other bats 
long to the suborder Microchiroptera. 


See also Animal (picture: Animals of the deserts) FIY 
ing fox; Vampire Bat. 


Bat mitzvah is a religious observance in Judaism that 
celebrates a girl's entry into the adult Jewish community. 
The term means daughter of the commandments. 

When a girl reaches physical maturity, assumed to be 
the age of 12, she is responsible for all the religious ob- 
servances, obligations, and prohibitions of a Jewish 
adult. No formal religious ceremony is needed for this 
to happen, but many families gather with their friends to 
celebrate the occasion. In most cases, the girl prepares 
for many weeks for the bat mitzvah service because it 
usually includes a public demonstration of what she has 
learned about Judaism. 

See also Bar mitzvah; Judaism (Special occasions). 
Bataan Death March. See World War II (Early Japa- 
nese victories). 

Bataan Peninsula juts into Manila Bay from the 
southwestern coast of Luzon, largest of the Philippine Is- 
lands, On Bataan Peninsula, United States and Filipino 
troops held out for just over three months against ad- 
vancing Japanese forces during World War Il. Late in 
December 1941, General Douglas MacArthur managed 
to withdraw his scattered troops into this hilly country. 
Once established on the peninsula, U.S. and Filipino 
forces found themselves hemmed in by the Japanese 
and cut off from any help. 

For just over three months, this band of defenders 
beat back Japanese attacks. When Japanese forces broke 
through their lines, the Americans and Filipinos with- 
drew to the very tip of Bataan Peninsula. MacArthur was 
ordered to report to Australia, and Lieutenant General 
Jonathan M. Wainwright took command of United States 
and Filipino forces in the Philippines. Major General Ed- 
ward P. King, Jr., took command of United States and 
Filipino forces on Bataan Peninsula. On April 9, 1942, 
MM King surrendered to the Japanese. The Japanese 
it about 75,000 Americans and Filipinos prisoner. 
ioe Of the soldiers escaped to the fortress of Corregi- 
x n Manila Bay. At Corregidor, the defenders held 

i against the Japanese until May 6, 1942. 

n February 1945, troops under the command of Mac- 
dil returned to Bataan. They landed on southern Ba- 
m erred points on Corregidor, and opened Ma- 
Jenni enese forces surrendered, and surviving 
Ramón RM and Filipinos were freed. In 1954, President 

lagsaysay of the Philippine Republic issued 
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Bataan Peninsula is part of 
Luzon, the largest island of the 
Philippines. Here U.S. and Fili- 
pino troops held out for over 
three months in World War Il. 
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an order making the battlefield areas of Bataan and Cor- 
regidor national shrines. 

Batavia was one of a fleet of Dutch ships that sailed 
from Amsterdam, in the Netherlands, for Java, Indone- 
sia, in October 1628. It became separated from the con- 
voy and was wrecked on the Abrolhos Islands, off the 
western coast of Australia, on June 4, 1629. The ship was 
heavily laden with merchandise, jewels, and coins, and 
the skipper and crew had already planned to mutiny. 

Forty people were drowned. The commander, 
Francois Pelsaert, salvaged some food, jewels, and 
money. He reached Jakarta in an open boat some weeks 
later with 50 men, women, and children. 

The yacht Sardam went to rescue the remaining 268 
castaways on their desolate island. They found only 74 
people, who had remained alive by escaping to another 
island. The remainder had been savagely killed by the 
mutineers. Pelsaert ordered the immediate hanging of 
the seven principal mutineers. Two were banished to 
the mainland of Australia opposite the island, near the 
mouth of the Murchison River. 

Bates, Daisy (1861-1951), devoted 33 years of her life 
to helping Australian Aborigines. The Aborigines came 
to know her as Kabbarli 
(grandmother). She be- 
came a leading authority 
on the Aboriginal people, 
and learnt to speak more 
than 180 of their dialects. 

Daisy Mary O'Dwyer 
Hunt was born in Ireland. 
She arrived in Sydney, 
Australia, in 1884, and mar- 
ried John Bates, a farmer. 
In 1894, she returned to 
Britain to work as a jour- 
nalist. In 1899, The Times 
newspaper of London sent 
her back to Australia to re- 
port on alleged cruelty to Aborigines in northern West- 
ern Australia. She reported that Aborigines suffered 
most hardship because other people were ignorant of 
their way of life. In 1912, she decided to spend the rest 
of her life helping the Aborigines. She lived among de- 
sert tribes in South Australia and in Western Australia. 
Bates, H. E. (1905-1974), was a British novelist and 
short-story writer. His first successful novel was The 
Two Sisters (1926). The novels Fair Stood the Wind for 
France (1944) and The Jacaranda Tree (1949) were popu- 
lar war books. His later novels include The Darling Buds 
of May (1958) and Oh! To Be in England (1963). He wrote 
many short stories, distinguished by their skill in con- 
struction and portrayal of character. Collections include 
Thirty Tales, My Uncle Silas, Country Tales, and Sugar 
for the Horse. Bates was born at Rushden, in Northamp- 
tonshire, England, and named Herbert Ernest Bates. 
Bath is the act of washing the body. There are four 
main types of bathing: (1) bathing for cleanliness, (2) 
medical bathing, (3) bathing for relaxation or pleasure, 
and (4) religious bathing. 

Bathing for cleanliness. The most common method 
of bathing is to wash with soap and water. Bathers may 
sit in a bath that contains water or stand under a shower 
and allow water to pour over their bodies. Soap com- 
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bines with water to remove bacteria, dead skin, dirt, lint, 
and body oil. The soap forms a thin layer around parti- 
cles of dirt and suspends the particles in water until they 
are rinsed away. 

Steam baths, also called Turkish baths or Russian 
baths, are used in many parts of the world. Bathers sit in 
a steam-filled room until they sweat freely. Sweating 
cleans the pores of the skin. The bathers rinse in cold 
water to wash away perspiration and close the pores. 

The sauna is a type of bath involving dry heat. A tradi- 
tional sauna consists of a room or bathhouse with 
wood-panelled walls, a stove on which stones are 
heated, and wooden benches. Bathers sit or lie on the 
benches and occasionally throw water on the hot stones 
to produce steam. The sauna remains dry because the 
wooden walls absorb moisture. The temperature in a 
sauna ranges from 80° to 100° C. Bathers may beat them- 
selves gently with birch whisks to loosen dead skin and 
stimulate circulation. They rinse off in cold water. 

The bídet is used to bathe the area of the body be- 
tween the thighs. The bather sits on the bidet and 
washes as water sprays upward from the bowl. 

Medical bathing. Bathing has many uses in the treat- 
ment of disease. Bathing in hot water that ranges from 
about 37° to 44* C relaxes muscles, enlarges blood ves- 
sels near the surface of the skin, and improves circula- 
tion. Warm baths that range from about 32° to 36° C may 
relieve sleeplessness and ease tension. Cold baths of 
below 24* C can reduce swelling. Whirlpools and water 
massages are used to treat arthritis, polio, rheumatism, 
and bone and muscle injuries. 

For hundreds of years, people have visited health re- 
sorts called spas for medical baths. Most spas are on the 
site of a natural spring that yields bubbling, heated, or 
mineral-rich water, During the 1700's and 1800's, many 
doctors sent patients to spas to bathe or to drink the 
water, which was believed to have medicinal qualities. 
Spas were also popular holiday spots. Today, most peo- 
ple go to spas for a healthful vacation rather than medi- 
cal treatment. Many spas offer massages, saunas, steam 
baths, and exercise and diet programmes. Famous Euro- 
pean spas include Vichy, France; Baden-Baden, Ger- 
many; and Karlovy Vary, in the Czech Republic. Popular 
spas in the United States include White Sulphur 
Springs, West Virginia; Saratoga Springs, New York; 
and Hot Springs, Arkansas, now a national park. In Aus- 
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Amodern bath has built-in taps and surfaces made of plastic 
or of enamelled porcelain. Enamelled baths began to be pro- 
duced in the United States and Europe from about 1920. 


tralia, many people suffering from rheumatism visit 
Moree in northern New South Wales, where there is hot 
artesian water with a high mineral content. Rotorua, à 
city in the North Island of New Zealand, also offers treat: 
ment for rheumatism in baths fed by hot natural springs 

Bathing for relaxation or pleasure is popular in 
many countries. In Japan, people wash before soaking in 
a tub of hot water because the tub is used only for relax 
ation. During the 1970's, hot tubs became popular in the 
United States. They are large wooden tubs in which two 
or more people soak in steaming-hot water. Most hot 
tubs are located out of doors. A 1.8-metre tub can hold 
up to 13 people. Most hot tubs have a heater, filter, and 
pump. The pump circulates the water. [ 

Religious bathing. Many religions call for bathing 
before or during religious observances. The ancient He: 
brews probably began the custom of religious cleans- 
ing. They believed it was important to wash themselves 
after contact with the dead or the insane, who were 
thought to be unclean. 


Public bathhouses were 
common in ancient Rome 
cause only the wealthy cou 
afford private bathrooms, 
typical public bathhouse n 
the Roman Empire, left, Ts 
various rooms for warm an 
cold baths, steam baths; a 
massages. The Baths of Cà 
calla in Rome, built in the 


early A.D. 2005, could hold 8 
many as 1,600 bathers. 


The Hindus consider the Ganges River sacred and 
come to bathe in its waters to purify themselves. The 
sick come hoping the water will cure them. 

Christians celebrate a person's entrance into the 
Christian faith with a ceremony called baptism. A person 
being baptized is dipped into water or sprinkled with it 
asa sign of washing away sin. 

History. Archaeologists have found the remains of 
baths in the ruins of many ancient civilizations, including 
those of Babylon and Egypt. The ruins of public baths 
believed to be about 4,500 years old were discovered at 
Mohenjo-Daro (also spelled Moen-jo-Daro), near Lar- 
kana, Pakistan (see Indus Valley civilization [picturel). 

Inancient Rome, only the wealthy could afford private 
bathrooms. But the Romans built public baths in nearly 
every city of the empire. The bathhouses had facilities 
for warm and cold baths, steam baths, and massages. By 
the 20s B.C, they had become social gathering places 
with marble floors and columns, painted ceilings, and 
many statues. The public baths also included gardens, 
gymnasiums, libraries, meeting halls, and theatres. The 
Baths of Caracalla in Rome, built in the early A.D. 2005, 
could hold 1,600 bathers at a time. 

During the Middle Ages in Europe, bathing declined 
in popularity. Public bathhouses were called stews, and 
bathing was called stewing because bathers sat in hot 
water. By the 1400's, public baths had become centres 


Then, 
Abby ‘oman baths attract many people to Bath, England. The 


ey church rises in the background. 


Bath 151 


for prostitution, the performance of sexual acts for pay- 
ment. The word stew came to mean a house of prostitu- 
tion. As a result, church and government officials passed 
laws forbidding public bathing. People seldom bathed 
at home either. They used paint and powder to hide dirt, 
and perfume to mask body odour. 

The Puritans, a group of originally English Protestants 
who founded the New England Colonies in America, 
disapproved of bathing. They believed that nakedness, 
even to take a bath, led to sinful behaviour. But bathing 
regained popularity in Europe and North America dur- 
ing the late 1700's and early 1800's. The American states- 
man Benjamin Franklin brought a bath called a s/ipper 
bath from Europe to the United States. This bath was de- 
signed for modesty. It was shaped like a slipper and hid 
the bather's body from view. During the 18005, few 
homes had running water or a separate bathroom, 
though some families had a metal bath that could be 
filled by hand. People also began using hand-powered 
showers. The bather sat on a stool and worked a hand- 
lever or foot-pedal that pumped water onto the head 
and, in some cases, also moved a back-washing brush. 

But even such primitive home bathing facilities re- 
mained a luxury until the early 1900s. Baths with built-in 
taps and protective surfaces of enamelled porcelain 
began to be mass-produced only in about 1920. Today, 
baths are often made of lightweight yet durable plastic 
and a bathroom has come to be regarded, in many 
countries, as an essential part of a modern home. 

Related articles in World Book include: 


Baby (Bathing the baby) Hydrotherapy 
Detergent and soap Mineral water 
Hot springs Rome (Baths) 
Hungary (picture: Hungary's Sauna 


medicinal baths) 


Bath (pop. 79,900), is a graceful city in southwest Eng- 
land with many beautiful buildings that date from the 
17005. The city lies on hillsides that slope down to a nat- 
ural arena formed by the valley of the River Avon. Bath's 
hot springs and historic buildings, together with its mild 
climate and the beautiful countryside that surrounds it, 
make the city a popular holiday resort. 

The Romans, who settled in Bath in about A.D. 43, 
named the city Aquae Sulis (waters of Sul), in honour of 
the goddess Su/-Minerva. 

Bath has three hot springs. They contain more radium 
than any other natural hot springs in Britain. They pro- 
vide more than 2 million litres of water daily and main- 
tain a constant temperature of 49' C. 

Many people believe that Bath has no equal in Britain 
architecturally, apart from London and Edinburgh. Ex- 
perts believe that the baths themselves are the best- 
preserved Roman remains in Britain. The Pump Room 
(where a pump brought water to the surface) and Guild- 
hall date from the 1700s. Near the Guildhall stands the 
50-year-old Abbey Church of St. Peter and Paul, a fine 
example of the Perpendicular style of architecture. Pul- 
teney Bridge, designed by Robert Adam, is unique in 
Britain because of the continuous row of shops that 
lines it. See Bridge. s 

When the Assembly Rooms were opened in 1771, vis- 
itors described them as "the finest suite of rooms in Eu- 
rope.’ German bombs destroyed them in World War II, 
but they were rebuilt and opened to the public in 1963. 
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The Bath Music Festival attracts many visitors to the 
city each June. The festival includes concerts, balls, op- 
eras, ballet, and jazz. Other annual attractions held in or 
near Bath are an agricultural show, the Lansdown horse 
races, and a number of other sporting events. 

Tourism is the largest industry in Bath, followed by 
service industries. The largest service industry is admin- 
istrative offices of the Ministry of Defence. Light indus- 
tries include electrical engineering and bookbinding. 

History. Bath's history as a resort began with the Ro- 
mans. Historians of the A.D. 200s described Bath as one 
of the wonders of the world. It had luxurious baths de- 
signed for health and pleasure. The Saxons, who in- 
vaded Britain in the A.D. 500s, neglected the baths, but 
they established a religious community and built the 
first abbey there in 781. The Normans, who invaded Brit- 
ain in 1066, started to build a magnificent cathedral on 
the same site in 1095. In 1206 the bishop moved his see 
(seat of authority) from Bath to Wells. But the incomplete 
buildings at Bath were finished and eventually became 
the present Abbey Church. 

Later, taking the waters went out of fashion, but fame 
returned to Bath in the late 1600s. In the early 1700s, 
Beau Nash, a strong-minded master of ceremonies, 
worked to prevent Bath from becoming “the Devil's own 
playground,’ as the Puritans called it. Nash laid down 
strict rules of behaviour for the citizens of Bath. See 
Nash, Beau. 

In the 1700s, Ralph Allen, The Man of Bath (so called 
because of his services to Bath), helped to transform the 
face of the city. Allen was an enterprising man from 
Cornwall, England who opened quarries and sponsored 
the work of two architects named John Wood, father 
and son. The Woods planned and built the finest of 
Bath's terrace houses on a magnificent scale. The Royal 
Crescent, built in 1775, marks the peak of their art. 

See also Avon (County); Spas. 

Bath, Knights of the. See Honours and awards. 
Bathsheba was the beautiful wife of David, King of Is- 
rael. She was the mother of Solomon, who succeeded 
David. David married Bathsheba after arranging for her 
husband, Uriah the Hittite, to be killed in battle (see 
David [king of Israel). 

Bathurst (pop. 27,207) is a city in central New South 
Wales, Australia, about 210 kilometres from Sydney. It 
lies in rich, fertile plains on the south bank of the Mac- 
quarie River. The surrounding countryside contains 
some of the best pastureland in the state. A large can- 
ning factory in the city processes the fruit and vegetable 
products of the area. Workers in other Bathurst factories 
produce precision engineering goods, footwear, and 
cans for the food industry. It is an important railway cen- 
tre. The Central Mapping Authority of New South Wales 
has its headquarters in Bathurst. The city and district are 
noted for their educational facilities, and Bathurst has a 
college of advanced education. Bathurst was founded in 
1815. In 1851, gold was discovered nearby, and the town 
developed rapidly. 

Bathurst Island lies in the Timor Sea about 70 kilo- 
metres northwest of Darwin. Apsley Strait, about 1.5 
kilometres wide, separates the island from Melville Is- 
land. Bathurst Island is about 70 kilometres long by 55 
kilometres wide. The whole island is an Aboriginal re- 
serve. Bishop F. X. Gsell, a Roman Catholic missionary, 


founded a mission station on the eastern tip of the is- 
land in 1911. Most of the 900 people who now live on 
Bathurst Island are Aborigines of the Tiwi tribe. 
Bathyscaph is a diving craft used for deep-sea obser 
vation. It can dive more than 10 kilometres to explore 
the deepest parts of the sea. The craft consists of a thick 
walled steel sphere attached to a large hull. The sphere 
protects the crew and scientific equipment from the 
crushing water pressure at the bottom of the sea. The 
hull contains several compartments filled with petrol, 
The petrol is lighter than water and gives the craft buoy- 
ancy. The bathyscaph was designed by Auguste Piccard 
(1884-1962). It was first tested in 1948. Today, the French 
Navy is the only operator of a bathyscaph. 

The bathyscaph works under water in much the same 
way as a balloon works in the air. The sphere is heavier 
than water, and the hull is lighter than water. To make 
the bathyscaph go down, the diver releases some ofthe 
petrol or lets some sea water into the hull. The weightol 
the sphere then pulls the bathyscaph downward. To 
come up, the diver lightens the bathyscaph by releasing 
ballast from special sections in the hull. The bathyscaph 
has two small screw propellers, which are turned by 
battery-driven motors, to move the bathyscaph horizon 
tally. 

See also Exploration (picture: The bathyscaph Tri- 
este); Marine biology (Biological oceanographers. 
Bathysphere was a diving vehicle used by scientists 
to study ocean depths. A ball-shaped steel structure, the 
bathysphere was raised and lowered from a ship by 
heavy steel cables attached to a crane. A diver sealed ir 
side the bathysphere observed undersea surroundings 
through observation ports (windows). Cables enclosed 
in rubber linked the ship to the bathysphere and pro- 
vided electric power and telephone communication. 
Oxygen tanks inside the vehicle supplied fresh air. 

The first bathysphere was built in 1930, and used by 
William Beebe to study and photograph sea life. The. 
bathysphere was later supplanted by safer diving vehi 
cles such as the bathyscaph (see Bathyscaph). 

See also Beebe, William; Diving, Underwater. h 
Batik is a method of applying coloured designs to fal 
ric. The word and the method come from Indonesla 
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piece of cloth. Next, the cloth will be dipped into S 
coated designs will resist the dye. After the wax is remo 
designs will stand out against the coloured backgroun"* 


Adesign is made on the fabric, and those sections that 
are not to be dyed are covered with a substance that 
will not absorb the dye. Liquid wax, paraffin, or rice 
paste is often used for this purpose. When the fabric is 
dipped into the dye, the covered parts resist the dye. 
After the cloth is dry, the wax can be removed by boil- 
ing the cloth. 

Designs in two shades of one colour can be made by 
covering dyed parts that are not to be deepened, and 
dipping the cloth into the dye again. The process can be 
repeated as often as necessary to obtain new shades or 
to apply different colours. The pattern on the back of the 
cloth is less distinct than that on the front. Many batik 
designs show thin, irregular lines. This effect results 
when the wax chips or breaks, and dye penetrates the 
breaks. In Indonesia, the design is often determined by 
the use the cloth will have. It might be for a head scarf, a 
sash, or sarong, or a loin cloth. 

Batista y Zaldivar, Fulgencio (1901-1973), served 
as president and dictator of Cuba from 1940 to 1944. He 
ruled again from 1952 to 1959, when Fidel Castro ousted 
him in a revolt. As an army sergeant, he led the revolt to 
oust the Cuban dictator Gerardo Machado y Morales in 
1933, He rose to the rank of colonel. He made and broke 
presidents until his own election in 1940. In 1948, Batista 
was elected senator. He led a revolt against President 
Carlos Prio Socarras in 1952, and became president 
again, He was born in Banes, Cuba. See also Cuba (His- 
tory; picture). 
Batman, John (1801-1839), the father of Melbourne, 
landed at the site on which Melbourne, Australia, now 
stands in May 1835. He was the leader of a party of 15 
people who were disap- 
pointed with the condi- 
tions in Van Diemen's Land 
(now Tasmania). Batman 
made a land treaty with Ab- 
origines at Merri Creek, 
near Northcote on the 
mainland of Australia. He 
obtained some 243,000 
hectares of land, including 
the sites of Melbourne and 
Geelong, in exchange for 
blankets, knives, and toma- 
hawks, Batman left three 
Europeans and five New 
an Wales Aborigines at 
i ented Head on the Bellarine Peninsula. These settlers 
MN to establish a garden there. 
Eat qug 1835, a party led by John Fawkner settled 
tion "E present location of Spencer Street railway sta- 
yin elbourne, then known as Batman’s Hill. Fawkner's 
mee to the south bank when Batman's brother 
ota was born at Parramatta, New South Wales. In 
faites ee asa farmer near Ben Lomond in Van 
the um ind. During hostilities between settlers and 
Inés anian Aborigines, he tried to pacify the Aborig- 
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Rouge (pop. 219,531; met. area pop. 528,264) is 

RO of the state of Louisiana, U.S.A., and a chief 

River ies United States. Overlooking the Mississippi 
about 80 kilometres north of New Orleans, Baton 
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Rouge is a centre of the chemical and petroleum indus- 
tries. French soldiers founded the city in 1719 as a mili- 
tary post. The name Baton Rouge means "red stick,” and 
refers to a red pole on the site, which once marked the 
boundary between the territories of two Indian nations. 
Batten, Jean Gardner (1909-1982), a New Zealand 
pilot, made a series of record-breaking solo flights in 
the 19305. She flew solo from Britain to Australia in 1934 
and, in 1935, became the first woman to make the solo 
return flight to Britain. Also in 1935, she flew from Brit- 
ain to Brazil, becoming the first woman to fly solo across 
the South Atlantic. In 1936, she made the first direct 
flight from Britain to New Zealand. In 1937, on her re- 
turn flight from Australia to Britain, she set a world rec- 
ord of 5 days 18 hours 15 minutes. She was born at Ro- 
torua, New Zealand. 

Battenberg is the name of a royal family from Hesse, 
in west-central Germany, which has played a part in 
English and Bulgarian history. Prince Alexander of Bat- 
tenberg (1857-1893) became prince of Bulgaria in 1879, 
after that country became self-governing. He gave up 
the throne in 1886. 

Prince Louis Alexander of Battenberg (1854-1921) es- 
tablished the English branch of the family. He became a 
British subject, entered the Royal Navy, and, in 1884, 
married his cousin Victoria, granddaughter of Queen 
Victoria. He renounced his German title in 1917, took the 
name Mountbatten, and became Marquess of Milford 
Haven. His oldest daughter's son is Prince Philip, hus- 
band of Queen Elizabeth Il. 

See also Mountbatten, Louis; Philip, Prince. 
Battering ram was a war machine used in ancient 
and medieval times to open gaps in the walls or gates of 
castles and fortified towns. The Assyrians used it skill- 
fully. Alexander the Great used it in his conquests. It sur- 
vived until the 1400's, when it was replaced by the great 
siege cannon. 

The battering ram was a long, heavy beam. One end 
had a metal tip—in some cases, a metal ram's head—that 
was used to butt against a wall or gate. Some battering 
rams were carried on the shoulders of hundreds of sol- 
diers, who rammed them against a barrier. Others were 
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Battering rams were once used to pound holes in walls or 
gates of castles and fortified towns. Some rams were mounted 
on wheeled engines that had leather-covered roofs, above. 


slung from ropes or chains, or mounted on wheeled en- 
gines. As the soldiers pounded the ram against a wall, a 
leather-covered wooden roof protected them from mis- 
siles and firebrands hurled by the enemy. 
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Batteries have many uses. The small “button” in the fore- 
ground powers a wrist watch. The large battery at the rear pro- 
vides the power to start a car. The other batteries shown oper- 
ate radios, tape recorders, toys, and other items. 


Battersea. See Wandsworth. 
Battery. See Assault and battery. 
Battery is a device that produces electricity by means 
of chemical action. A battery consists of one or more 
units called e/ectric cells, Each cell has all the chemicals 
and parts needed to produce an electric current. The 
word battery actually means a group of connected cells. 
However, the term is generally used to refer to single 
cells, such as those used in torches and electric toys. 
Batteries serve as a convenient source of electricity. 
They power such portable equipment as radios, tape re- 
corders, and television sets. In a car, a battery provides 
power to start the engine. Batteries also supply electric- 
ity in spacecraft and submarines. During power failures, 
batteries provide an emergency supply of electricity for 
telephones, fire alarms, and hospitals and other essen- 
tial buildings. 


Kinds of batteries 


Manufacturers produce a wide variety of batteries, 
which may be classified according to their basic design. 
The design of a battery determines the amount of elec- 
tricity provided. Some batteries, called primary batter- 
ies, stop working and must be discarded after one of 
their chemicals has been used up. Other batteries can 
be recharged and used again after they have discharged 
their electrical energy. They are called secondary, or 
storage, batteries. 

Batteries may also be classified according to the gen- 
eral makeup of their e/ectrolyte, the chemical substance 
that conducts the electric current inside a cell. Many pri- 
mary batteries have a jellylike or pastelike electrolyte. 
Batteries that contain such nonspillable material are 
known as dry cells. A few types of primary batteries, 
called wet cells, contain liquid chemicals. Most second- 
ary batteries have a liquid electrolyte. 

Batteries are manufactured in a wide range of sizes. 
For example, the tiny batteries used in electric watches 


weigh only about 1.4 grams. The huge batteries that 
power submarines weigh up to 0.91 metric ton. How- 
ever, manufacturers produce most batteries in certain 
standard sizes. Therefore, batteries made by different | 
manufacturers can be used in the same device. | 

Batteries also differ in voltage. A primary cell of the | 
type used in a torch is a 1.5 volt battery. Most secondary | 
batteries for cars are 12-volt batteries consisting of six} 
volt cells connected in a series. 


How dry primary batteries work 


Dry primary batteries are the most widely used type 
of primary cell. Such batteries differ in various ways, but 
all have certain basic parts. Every dry primary battery 
has two structures called e/ectrodes. Each electrode 
consists of a different kind of chemically active material, 
An electrolyte between the electrodes causes one of 
them, called the anode, to become negatively charged 
and the other, called the cathode, to become positively 
charged. The electrolyte helps promote the chemical re 
actions that occur at the electrodes. 

There are three major types of dry primary batteries. 
They are (1) carbon-zinc cells, (2) alkaline cells, and (3) 
mercury cells. 

Carbon-zinc cells are the general-purpose batteries 
used in torches, photoflash units, and toys. These cells, 
also called Leclanché dry cells, are contained within a 
zinc cannister. The cannister serves both as a container 
for the parts of the cell and as the anode. A carbon rod 
in the centre of the cell functions as the cathode cur- 
rent-collector. But the actual cathode material is a mix 
ture of manganese dioxide and carbon powder packed 
around the rod. The electrolyte is a paste composed of 
ammonium chloride, zinc chloride, and water. 

The anode and the cathode are separated by a sheet 
of porous material, such as paper or cardboard, soake 
with the electrolyte. This thin layer, called a separator, 
prevents the electrode materials from mixing together 
and reacting when a battery is not being used. Such ac 
tion could cause the zinc anode to wear away prema 
turely and reduce the life of the battery. 

The chemical process that produces electricity begits 
when the atoms of zinc (Zn) at the surface of the anode 
oxidize. A zinc atom oxidizes when it gives up both its 
electrons. It then becomes an /on (an electrically 
charged atom) with a positive charge. The chemical 
equation for this reaction is written: 

Zn =» Zn** + 2e-. 
The zinc ions move away from the anode. As they dos 
they leave their electrons behind on its surface. The 
anode thus gains an excess of electrons and becomes 
more negatively charged than the cathode. 

If a cell is connected to an external circuit, the zinc 
anode's excess electrons flow through the circuit to the 
carbon rod. The movement of electrons forms an elec 
tric current. After the electrons enter the cell through ; 
the rod, they combine with molecules of manganese C | 
oxide (MnO,) and molecules of water (H,O). As these 
substances are reduced (gain electrons) and react W 
one another, they produce manganese oxide (Mn,O; 
and negative hydroxide ions (OH-): 

2MnnO, + H,O + 2e- —. Mn,O, + 20H". 

The above reaction makes up the second half of the : 

cell's discharge process. It is accompanied by à secon 


parts of a dry cell 
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Parts of a 9-volt battery 
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Adry cell consists of a zinc container filled with substances 
ae an electric current by reacting chemically with one 

er. The container itself is the negative terminal of the cell. 
A carbon rod in the centre serves as the positive terminal. 


ary reaction. In the secondary reaction, the negative hy- 
droxide ions combine with positive ammonium ions 
NH) that form when ammonium chloride (NH,CI) is 
dissolved in water. The secondary reaction produces 
molecules of ammonia (NH) and molecules of water. 
-. The various chemical reactions by which a carbon- 
= cell produces electricity continue until the manga- 
Es Eu a away. After this cathode material has 
up,” the cell can no longer provi: 
energy and is dead. ios oo 
Dead cells should be removed immediately. Even 
à cell stops working, its electrolyte continues to eat 
e container and may puncture it. If the electro- 
an out, it can damage the equipment. 
pe cell, like most primary batteries, cannot 
ror nye efficiently. Buta device called a battery 
E. ay extend the life of a cell for a short time. It 
Be. proms the cell's ability to produce electricity. 
bn. ^ arger functions by passing a current 
B e cell in a direction opposite to that of the 
emeh during discharge. 
bien resemble carbon-zinc cells. Both have 
similar ch ode and cathode materials, which undergo 
3 emical reactions. But these two types of dry 
Ja y En differ in several ways. 

- mne cell has a highly porous zinc anode that 
lectrolyte te readily than that of a carbon-zinc cell. Its 
lide m strong alkali solution called potassium 

the cell CH poma conducts electricity inside 
ride and Pa ed the solution of ammonium 
OMNEA c oride in a carbon-zinc cell. Such 
Tents mor an alkaline cell to deliver sustained high 
Alkaline "i efficiently than a carbon-zinc cell. 
T bicycle ht serve as an excellent source of energy 
Walkie-talkie j s, electric shavers, portable TV's, and 
pim n electric toys that require much current, 
se they | Conomical than carbon-zinc cells be- 
y last from five to eight times as long. 
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A 9-volt battery has six individual dry cells. Each cell produces 
1} volts of electricity. The cells are connected together in series 
(one after another) so that their total voltage equals 9 volts. Such 
batteries power transistor radios. 


Mercury cells have an anode of zinc, a cathode of 
mercuric oxide, and an electrolyte of potassium hydrox- 
ide. During discharge, the zinc changes to zinc oxide 
and the mercuric oxide becomes mercury. The potas- 
sium hydroxide remains unchanged. 

A mercury cell has certain advantages over a carbon- 
zinc cell and an alkaline cell. For example, the voltage of 
a mercury cell remains constant, but that of the other 
primary cells drops during use. This feature makes mer- 
cury cells suitable for sensitive devices, such as hearing 
aids and scientific instruments. 


How secondary batteries work 


Secondary batteries are made so that their chemical 
reactions can be reversed. This feature enables them to 
be recharged efficiently after they have delivered their 
electrical energy. The most common types of secondary 
batteries are (1) lead-acid storage batteries and (2) nick- 
el-cadmium storage batteries. 

Lead-acid storage batteries consist of a plastic or 
hard-rubber container that holds three or six cells. Each 
cell has two sets of latticelike electrodes or plates. The 
frames of these structures, called grids, are made of a 
lead-antimony alloy. The meshes (open spaces) of the 
negative electrode are filled with a mass of pure lead in 
spongy form. The meshes of the positive electrode con- 
tain lead dioxide, a compound of lead and oxygen. An 
electrolyte of sulphuric acid and water surrounds the 
electrodes. 

During the discharge process, chemical reactions 
take place between the electrode materials and the elec- 
trolyte. At the negative electrode, atoms of pure lead 
(Pb) react with negative sulphate ions (SO,-—) of the 
electrolyte. The negative sulphate ions, along with posi- 
tive hydrogen ions (H+), form when sulphuric acid 
(H,SO,) dissolves in water. As the lead atoms combine 
with the sulphate ions, each lead atom loses two elec- 
trons and becomes a molecule of lead sulphate (PbSO,). 
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This chemical reaction at the negative electrode is writ- 
ten thus: 
Pb + SO,-- 5 PbSO, + 2e". 

The electrons lost by the lead atoms flow from the 
negative electrode to the positive electrode through a 
device using the electric current. At the positive elec- 
trode, they are captured by molecules of lead dioxide 
(PbO,), which in turn combine with the hydrogen and 
sulphate ions of the electrolyte. This reaction produces 
lead sulphate and water: 

PbO, + 4H* + SO,-- + 2e- — PbSO, + 2H;0. 

Adding together the positive and negative electrode 
reactions yields a combined discharge reaction: 

Pb + PbO, + 2H,SO,—2PbSO, + 2H,O 
Thus, sulphuric acid is consumed and water is pro- 
duced during battery use. Eventually the sulphuric acid 
becomes so diluted that the necessary chemical reac- 
tions can no longer occur. 

After a lead-acid battery loses its ability to supply 
electricity, it can be recharged by means of a battery 
charger. The battery charger forces electrons through 
the battery in a direction opposite to that of the dis- 
charge process. This action reverses the chemical reac- 
tions that occur when a battery discharges. 

The reversed reactions of the charging process re- 
store the electrode materials to their original form. They 
also increase the amount of sulphuric acid in the elec- 
trolyte to a satisfactory level. After a battery has been 
charged, it can again produce current. 

Lead-acid batteries furnish energy for the electrical 
systems of cars and trucks. They also power submarines 
and provide emergency electricity for such vital facilities 
as hospitals and sewage-treatment plants. 

Nickel-cadmium storage batteries operate on the 
same general principles as lead-acid batteries but use 
different chemical substances. In a nickel-cadmium bat- 
tery, the negative electrode is made of cadmium and the 
positive electrode of nickel oxide. A solution of potas- 
sium hydroxide serves as the electrolyte. 

The chemical composition of a nickel-cadmium bat- 


Parts of a lead-acid storage battery 


| 


Terminal posts 


(negative) 


Separator. 


Lead plate 
(positive) 


tery allows the battery container to be sealed airtight | 
which prevents the corrosive electrolyte from leaking 
Because of this advantage, nickel-cadmium batteries is _ 
used in drills, garden tools, and other portable equip: 
ment. Most space satellites use these batteries. 


History 


The first practical battery was probably developed ty 
Count Alessandro Volta, an Italian scientist, in the late 
17905. Volta's invention became known as a voltaic pik 
It consisted of a stack of pairs of silver and zinc discs, ` 
The pairs were separated from one another by discs of 
cardboard moistened with a salt solution. 

In 1836, John F. Daniell, an English chemist, intro- 
duced a more efficient primary cell. The Daniell cell hi 
two liquid electrolytes and produced a steadier curren 
than Volta's device. In 1859, the French physicist Gaston 
Planté invented the first secondary battery, the lead-acid 
storage battery. During the 1860's, another French sci - 
tist, Georges Leclanché, invented a type of primary cel! | 
from which the modern dry cell was developed. 

Over the years, scientists have designed smaller but | 
increasingly more powerful batteries for the growing | 
number of portable electrical devices. For example, 
lithium cell is so tiny that it is often called a button bat | 
tery. But it produces voltages higher than any other sit - 
gle cell. It uses lithium metal as the negative electrode 
and any one of several oxidizing agents as the positive 
electrode. Lithium cells are used mainly in calculators | 
cameras, pacemakers, and watches. 1 

Researchers have also developed a lead-acid storagt 
battery that does not require the periodic additiono 
water. This battery, called a maintenance-free battery k 
completely sealed except for a safety valve for venting 
gases. It lasts much longer than the standard lead-aci 
battery because its grids are made of lead-calcium-tin 
loys. These substances, unlike lead-antimony alloys ^ 
not cause a battery to discharge when it is not in use 

See also Electric circuit; Electricity; Electrochem’ 
try; Electrolysis; Fuel cell. 


Connector to 
next cell | 


Most lead-acid storage batteries have 
six cells. Each cell contains two sels 
of lead electrodes called plates. The 1 
plates are separated by plastic or ru 
ber sheets. A solution of sulphuric is 
acid, called the e/ectro/yte, surroun 
the plates. Each terminal post on n 
outside of the battery is connecte! 
one set of plates. Vent holes in me 
case allow water to be added to t a: 
electrolyte and also permit gases p! 
duced in the cell to escape. 


Battiss, Walter (1906-1982), was the first South Afri- 
can painter to derive his subject matter from local 
forms. His murals decorate the City Hall in Pretoria and 
many other public buildings. He was professor of fine 
arts at the University of South Africa from 1964 to 1971. 
Walter Whall Battiss was born in Somerset East, Cape 
Province. He became fascinated by paintings left on the 
walls of caves by the San (see San). In Europe in 1938, he 
met Henri Breuil, a French scholar who was also inter- 
ested in rock paintings. Battiss published his first book 
on the subject, The Amazing Bushmen, in 1939. 
tition Battiss exhibited his copies of rock paintings. 
us intricate geometric beadwork of the Ndebele also 
bir him. His own paintings and woodcuts tended 
in ir symbolism (see Symbolism). In 1948, his interest 
a ook him to the Namib Desert, where he lived 
long the descendants of the San. In his later travels, 
E ag art also caught his attention. 
ud ois ++ See articles on battles listed under 
aE ey word, as in Waterloo, Battle of. 
World we Britain was a decisive air conflict during 
iile ar Il (1939-1945). Officers of the Luftwaffe (Ger- 
RIA oron believed that British resistance could be 
dart y the use of air power alone. They believed 
d nvasion would be possible, once Germany had 
Thee the Royal Air Force (RAF). 
ieee of Britain began on July 10, 1940, when 
lish cae aircraft attacked shipping in the Eng- 
ae = For the rest of the month, the Luftwaffe 
eealiea defences with repeated attacks on the Dover 
cain ugust, the Luftwaffe extended its attacks to all 
Gian s in southern England. On August 15, itat- 
crak aU Reste, in northeastern England, with 140 air- 
south Th launched 800 aircraft against RAF bases in the 
igh ah RAF made 974 attacks on hostile aircraft and 
ated the Toe five major air actions. Each side exagger- 
omni re 5 aircraft losses, but the German High 
ad be elieved that the British Channel defences 
en effectively weakened. 
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In the Battle of Britain, Spit- 
fire and Hurricane fighters of 
the Royal Air Force bravely 
fought off countless large- 
scale attacks on Britain by 
German aircraft. 


In September, the Luftwaffe attacked London and the 
airfields of the Thames valley. An attack by 400 German 
aircraft started fires in the London docks, but 53 of the 
attackers were shot down by the RAF or by anti-aircraft 
fire. On September 15, an enormous force of 1,300 Ger- 
man aircraft made a two-pronged attack against the Lon- 
don docks and the Southampton area. In cloudless 
skies, the air battle spread over the whole of southern 
England, and lasted all day. The RAF lost 27 aircraft and 
the Luftwaffe 56. 

The most important result of the September 15 raid 
was that the German High Command realized it could 
not destroy Britain's air defences. A last German effort 
with a force of 850 aircraft was beaten off by the British 
at the end of September. The great success of the British 
defence was largely due to the high quality of the 
fighter aircraft used— Spitfires and Hurricanes. Also 
important was the use of radar to give early warning of 
the approach and position of enemy aircraft. 

The bravery and endurance of the RAF during the Bat- 
tle of Britain prompted Sir Winston Churchill's famous 
tribute: "Never in the field of human conflict was so 
much owed by so many to so few.” 

See also World War Il. 

Battles, Fifteen Decisive. Battles of such force and 
meaning that they have changed the history of the world 
are often called decisive battles. Sir Edward Creasy 
(1812-1878), an English historian, believed there had 
been 15 such battles by the year 1850. In his Fifteen De- 
cisive Battles of the World, published in 1852, he de- 
scribed and explained them. They are the battles of: 


Arbela (331 B.C) Poltava (1709) 
Blenheim (1704) Saratoga (1777) 
Chálons-sur-Marne (451) Spanish Armada (1588) 
Hastings (1066) Syracuse (413 B.C) 
Maratha (490 B.C) Teutoburg Forest 
Metaurus (207 B.C) Need 3 i 
Orléans (1429) Valmy (1792 
Poitiers, also called Waterloo (1815) 

Tours (732) 
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Related articles in World Book that contain descrip- 
tions of these battles include: 
Army (Famous land battles) 
Blenheim, Battle of 
Hastings, Battle of 
Marathon 


Navy (Famous sea battles) 
Spanish Armada 
Waterloo, Battle of 


Battleship is a huge warship that has larger and more 
powerful guns and heavier armour than any other com- 
bat ship. Among fighting ships, only the aircraft carrier 
is larger than the battleship. 

Battleships were once the dominant vessels of many 
of the world’s navies. During World War II (1939-1945), 
however, they were replaced as fleet leaders by aircraft 
carriers. By the late 1950's, most navies had withdrawn 
battleships from active duty. But during the early 1980's, 
the U.S. Navy modernized and reactivated four /owa 
class battleships. 

Development of the battleship began in the 1500s, 
when warships became heavily armed gun platforms 
known as ships of the line. Previous warships had re- 
sembled floating castles, with towers at the bow and 
stern from which soldiers fought in much the same way 
as on land. By the late 17005, a typical ship of the line 
carried 74 guns and had thick oak sides. 

By the mid-1800's, steam engines had replaced sails in 
warships, and guns that fired explosive shells had re- 
placed cannons and cannonballs. The oak sides of ships 
provided little protection against these shells. As a re- 
sult, navies began building vessels covered with iron. 

By the early 19005, typical battleships had steel ar- 
mour 41 centimetres thick. They were powered by 
steam-driven piston engines capable of propelling them 
at a speed of 18 knots (nautical miles per hour). Such 
ships carried four 12 inch (300 millimetre) guns, eight 8 
inch (200 millimetre) guns, and many small, rapid-fire 
arms. The big guns were powerful, but extremely inac- 
curate. The medium-calibre guns produced most of the 
damage in battle. 

The modern battleship. The British Dreadnought, 
completed in 1906, was the first modern battleship. It 
was more powerfully armed and more heavily ar- 
moured than any previous warship. The Dreadnought 


powerful warships of World 
War 1 (1914-1918) and also 
were used extensively during 
World War II (1939-1945), The 
U.S.S. Missouri, left, site ofthe | 
Japanese surrender in 1945, | 
took part in many operations 

in the Pacific Ocean from 1944 
to 1945. It also engaged in 
shore bombardment during 

the Korean War (1950-1953), 


| 
| 
Battleships were the most | 
| 
| 


displaced 18,800 metric tons of water and measured 
more than 150 metres long. It could achieve a speed of 
21 knots, and its ten 12 inch (300 millimetre) guns were 
more accurate than earlier big guns. Soon after the 
Dreadnought was introduced, many other countries 
began building similar vessels. 

The use of battleships declined during World War! 
(1914-1918). Battleships in World War II were under com 
stant threat from the air. In fact, the two largest battle- 
ships ever built, Japan's Yamato and Musashi, were both 
sunk by aircraft during World War II. These ships dis: 
placed 58,000 metric tons, carried nine 18 inch (460 mil 
limetre) guns, and had armour 460 millimetres thick. 

During the 1950s, many battleships were placed in 
mothballs (protective storage). Britain's last battleship, 
HMS Vanguard, was scrapped in 1960. In 1968, the US. 
battleship New Jersey came out of retirement briefly to 
fight in the Vietnam War. 

The rebirth of the battleship. To provide extra fire- 
power, especially for shore bombardment, the U.S. Navy 
recommissioned four battleships between 1982 and | 
1988. They were the New Jersey, lowa, Missouri, and | 
Wisconsin. Each vessel was equipped with missiles an 
advanced radar, electronic communications and anti 
aircraft defence systems. Each also carried several heli- 
copters. 

See also Bismarck; Dreadnought; Navy; Warship. 
Baudelaire, Charles 
(1821-1867), is probably the 
best-known and most 
widely translated French 
poet. He was a master of 
the sonnet and of poetic 
imagery, and an intelligent 
literary critic. 

Baudelaire's major work, 
Les Fleurs du mal (Flowers 
of Evil, 1857), is a collection 
of about 100 related 
poems. The first poems ex- 
press a longing for an un- 
attainable ideal. Other 
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pieces express religious and moral rebellion, sensual 
images of love, and a despondent sense of solitude and 
the swift passage of time. Baudelaire described the gro- 
tesque and pitiful character of the poor and the old, the 
homeless drunks of Paris, and the sexual deviations of 
the legendary women of Lesbos. In the last poem, "Le 
Voyage,” Baudelaire's unfulfilled desire for adventure 
caused him to reject all exotic landscapes and he turned 
to exploring the human imagination. 

The publication of Les Fleurs du mal resulted in Bau- 
delaire being prosecuted for blasphemy and obscenity. 
He was found guilty and fined, six of the poems being 
banned from further publication. 

Baudelaire's sonnet “Correspondences” suggests the 
symbolic relationship between the visible and the invisi- 
ble world. This piece made him the forerunner of the 
symbolist movement. Surrealists consider Baudelaire 
the first great modern poet because he explored the ir- 
rational and expanded reality through “the evocative sor- 
cery’ of words. Les Paradis artificiels (1860) examines the 
human psyche under the effect of drugs. 

Baudelaire's theories of art and poetry appear in his 
collection of essays, L'Art romantique (1869), which deals 
with the German composer Richard Wagner and the 
painters and poets of the mid-1800's. He was influenced 
by Edgar Allan Poe and translated many of Poe's works. 
Baudelaire was born in Paris. 

Baudin, Nicolas (1750?-1803), was a French navigator 
who explored the southern coast of the Australian main- 
a during 1801 and 1802. He gave the name of Terre 
lapoléon to the coastal region from Nuyts Archipelago 
to Bass Strait. He also gave the names of Go/fe Bona- 
ae and Golfe Josephine to what are now Spencer Gulf 
ph E St. Vincent. The British navigator Matthew Flin- 
A ad already mapped most of this coastline, and his 
place names are used today. In April 1802, the two navi- 
ROM and held friendly conversations in a bay near 
ERR ct the Murray River. Flinders named this bay 
PUE a re The South Australian Museum pos- 
Balti ‘i ee as Frenchman's Rock, on which 
ing hl ligo ed the name of his ship, Géographe, dur- 
of Shinn to what is now Kangaroo Island, off the coast 
We ustralia. Baudin was born on the Île de Ré, off 
à Rochelle, in France. 


ed Émile. See Telegraph (Faster and better 
rola (1930-1993) became the king of Belgium in 
Leopold rada near Brussels, the oldest son of King 
WE mp During World War II (1939-1945), the Nazis 
Switerlafid ; in Germany. Baudouin attended school in 
1950 to ass after the war. He returned to Belgium in 
gent until gs the title of prince royal, and acted as re- 
abdicated, ay rencrien the age of 21. In 1951, his father 
ouin ded Baudouin became king. In 1960, Bau- 
haus led Fabiola de Mora y Aragon of Spain. 
founded mona influential school of design. It was 
Walter crn Weimar, Germany, in 1919 by the architect 
famous vhi Teachers at the school included such 
sily Kandinsky as Lyonel Feininger, Paul Klee, and Was- 
Painting and y. Although the Bauhaus offered courses in 
applied arts sculpture, its main emphasis was on.the 
cal plis i t tried to give artists a meaningful, practi- 
i ^ society by training them as craftworkers or 


industri 2 
al designers, The Bauhaus worked to create a 
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The Museum of Modern Art, New York 


Bauhaus design greatly influenced modern furniture design. 
Ludwig Mies van der Rohe, a director of the school, created his 
famous steel and leather Barcelona chair in 1929. 


simple, unornamented style of design in all fields, from 
architecture to household furnishings and graphic de- 
sign. Its influence is still widely seen in many aspects of 
modern design. 

The Bauhaus also pioneered a new kind of art educa- 
tion. The students began their studies with a basic de- 
sign course in which they learned principles of compo- 
sition and colour, and how to work with different 
materials. After attending the basic course on design, 
students were taught at workshops on handicraft and 
graphic design. Similar courses have been adopted by 
art schools throughout the world. 

In 1925, the Bauhaus moved to Dessau because of 
government hostility in Weimar. It was closed by the 
Nazis in 1932. It tried to reopen in Berlin, but was forced 
to close permanently in 1933. 

See also Architecture (picture: The Bauhaus); Breuer, 
Marcel L; Gropius, Walter; Furniture (Early styles: The 
Bauhaus). 

Baum, L. Frank (1856-1919), an American author, 
wrote children’s books about the magical land of Oz. His 
first Oz book, The Wonderful Wizard of Oz (1900), was 
made into The Wizard of Oz (1939), one of the most pop- 
ular films in history. Baum wrote 14 novels and a num- 
ber of short stories about Oz, as well as other children’s 
fantasies, filling them with many lovable characters. 
After his death, other authors continued the Oz series. 

Lyman Frank Baum was born in Chittenango, New 
York, U.S.A. From 1888 to 1891, he lived in Aberdeen in 
what is now South Dakota, U.S.A. He based some of the 
Oz adventures on his experiences on the Dakota plains. 
Baum also wrote plays and novels for adults, He pub- 
lished many of his works under different names. 

See also Literature for children (picture: Fantasies— 
like The Wizard of O2; Garland, Judy. 

Baumíree, Isabella. See Truth, Sojourner. 
Bauxite is the ore from which most aluminium is 
made. It is also used in making abrasives used for grind- 
ing and polishing. Bauxite is mixed with clay in the man- 
ufacture of bricks that line furnaces used to melt steel. 
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Leading bauxite-mining countries 

Tons of bauxite mined i 
Australia 
Guinea 
Jamaica 6000! 

11,300,000 metric tons 
Brazil ecco 

10,800,000 metric tons 
India oe 

4,500,000 metric tons 
Russia et 

4,000,000 metric tons. 
Suriname e 

3,300,000 metric tons. 
China e 

3,000,000 metric tons 
Guyana € 

2,300,000 metric tons 
Greece « 


2,100,000 metric tons 


Figures are for 1992. 
Source: US. Bureau of Mines. 


Chemicals made from bauxite are used in the papermak- 
ing, petroleum, and textile industries. A white mineral 
salt called a/um, used in drugs and in such products as 
cosmetics and dyes, also comes from the ore. Bauxite 
was named after the town of Les Baux, France. The ore 
was first discovered near Les Baux in 1821. 

Bauxite consists chiefly of aluminium hydroxide, a 
combination of aluminium oxide and water. These sub- 
stances occur in different combinations as three 
minerals—boehmite, diaspore, and gibbsite—the princi- 
pal forms of bauxite. Aluminium is made from alumin- 
ium oxide, also called a/umina. Aluminium oxide and 
other aluminium compounds occur in most minerals, 
rocks, and soil, but aluminium can be made cheaply 
only from bauxite. (See Alumina.) 

Most bauxite consists of 30 to 60 per cent alumina 
and 12 to 30 per cent water. The ore also contains such 
impurities as iron oxide, silica, and titanium oxide. The 
colour of bauxite ranges from dark red or brown to pink 
or nearly white, depending chiefly on the amount of 
iron oxide in the ore. Most bauxite is hard and rocklike, 
but some is as soft as clay or mud. 

Bauxite deposits are produced by the weathering of 
aluminium-bearing rock. Most deposits lie near the 
earth's surface in regions where a hot, moist climate 
provides the most favourable conditions for weathering. 

How bauxite is obtained. Most bauxite deposits are 
mined by the open-cast method. Workers use bulldoz- 
ers and giant shovels to remove soil, rocks, and trees. 
The ore is then blasted loose with dynamite. 

Power shovels load the bauxite into trucks, which 
haul the ore to nearby processing plants. There, the 
bauxite is washed to remove clay and sand and is dried 
in large furnaces. It is then shipped to refineries, where 

workers use a chemical process to separate the alumina 
from the ore. Finally, at smelting plants, aluminium is 
obtained from the alumina. 

The bauxite industry. Australia leads the world in 


bauxite production. Brazil, Guinea, and Jamaica also pro- 
duce large amounts of the ore. Bauxite reserves 
throughout the world total about 27 billion metric tons, 
See Aluminium (Sources of aluminium]. 

The refining and smelting of bauxite require large 
amounts of electrical energy. As a result, bauxite is re- 
fined and smelted chiefly in the United States and other 
countries where such energy is plentiful and relatively 
cheap. The United States produces more aluminium 
than any other country but has no large deposits of 
bauxite. Canada, another major producer of aluminium, 
imports all its bauxite. 

Many bauxite deposits lie in developing countries. In 
1974, 11 countries with major bauxite deposits formed 
the International Bauxite Association (IBA) to increase 
their income from the ore that they export. IBA mem- 
bers have raised the price of bauxite and have levied 
higher taxes on bauxite-producing companies. They also 
have promoted the construction of bauxite refineries in 
their countries. 

To fight the rising price of bauxite, aluminium pro- 
ducers are developing inexpensive ways to make alu- 
minium from other sources. Today, producers manufac: 
ture some aluminium from alunite, clay, and shale, but 
bauxite remains the cheapest material to refine. 

See also Aluminium (How aluminium is made; Recent 
developments); Guinea (picture: Mining bauxite). 
Bavaria is a state in southeastern Germany. It covers 
70,546 square kilometres and has a population of about 
11,449,000. Most of the state is a plateau surrounded 
and broken by mountains. The Bavarian Alps, in south- 
ern Bavaria, blend into the Tirolese Alps at the Austrian 
border. The Zugspitze, Germany's highest peak, lies in 
the Bavarian Alps. It rises 2,963 metres above sea level. 
Bavaria is drained by the Danube and Main rivers. 

Bavaria is a tourist region. Thousands of people visit 
its beautiful mountains and lakes each year. Farms in Ba 
varia produce such crops as barley, hay, hops, oats, Po 
tatoes, rye, and wheat. Hops are used in the production 
of beer, an important product of Bavaria. : 

Munich and Nuremberg are Bavaria's two most im 
portant cities. Munich, the largest city in Bavaria and n 
capital, manufactures electronic products, optical instr 
ments, and many other products. It is a centre for print 
ing and publishing. Nuremberg, the second largest Ma 
varian city, is famous for its toys and gingerbread. Othe! 
important Bavarian cities include Augsburg, Würzburg, 


„Augsburg 
“Munich 


Location of Bavaria 


and Regensburg. Famous towns in Bavaria include Bay- 
reuth, Oberammergau, Berchtesgaden, and Dachau. 

Bavaria has been a duchy, a kingdom, a republic, and 
astate at various times in its history. The region was first 
inhabited by the Celts. It became a duchy of Germany 
after Germanic tribes invaded it in the 500s. Bavarian 
dukes ruled the duchy from 911 to 1180, when it came 
into the hands of the Wittelsbach family. Napoleon 
made Bavaria a kingdom in 1805, but it became a state 
ofthe German Empire when Germany was unified in 
1871. 

After World War I (1914-1918), Bavaria was briefly a 
republic, and then part of Germany again. The Allies in- 
vaded Bavaria during World War II (1939-1945), and U.S. 
troops occupied it after Germany surrendered. Later, Ba- 
varia became a West German state. 

Related articles in World Book include: 


Augsburg Nuremberg 
Bayreuth Oberammergau 
Berchtesgaden Palatinate 

Munich 


Bavarian Succession, War of the. See Succes- 
sion wars, 
Bax, Sir Arnold (1883-1953), a British composer, com- 
posed music in most forms except opera. He described 
himself as a romantic composer, seeing music as an “ex- 
Pression of emotional states.” His fondness for Irish folk 
music and literature can be heard in many of his early 
works, such as the Festiva/ Overture (1911). His seven 
symphonies are a rich expression of the deeply spiritual 
side of his composition. One of his best-liked orchestral 
Works is the tone poem The Garden of Fand. Bax was 
hom in London. He was appointed master of the king's 
music in 1942, 
See also Master of the queen's music. 

mm James K. (1926-1972), was a gifted New Zea- 
199. "E He first gained international recognition in 
m he en Oxford University Press published a volume 
fi Rae entitled /n Fires of No Return. His poetry 
‘aad intense loyalty to New Zealand, although he 

equently criticised its institutions. 
fe pel Baxter was born in Dunedin, New Zealand. 
thm, by Ferd a devout convert to Roman Catholi- 
ofthe eh € did not follow many of the usual practices 
DAS u^ In the 1950's, he joined Alcoholics Anony- 

cts e Un the late 1960, he worked among drug ad- 
Auckland olics, and homeless unemployed people in 
munity fo and Wellington. In 1969, he founded a com- 
settle r young people at Jerusalem, a small Maori 

ment on the Wanganui River. 
ist dem Richard (1615-1691), an English Nonconform- 
preacher. Bo won fame as an effective writer and 
Vas ordo orn near Shrewsbury, in Shropshire, Baxter 
conformist aa as a minister in 1638, He developed Non- 
forces duri views and supported the Parliamentarian 
taught or cg, the English Civil War (1641-1649). He later 
N at Kidderminster. 
helped dat E became chaplain to King Charles II and 
the Act of U Certain religious reforms. But he opposed 
niformity (see Uniformity, Act of) and later 


€ Roman Catho]; 
Itholi i 
m c tendencies of James Il. 
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Everlasting Rest (1650). He also wrote several hymns, in- 
cluding "Ye Holy Angels Bright." 

Bay is a part of a sea, a lake, or a similar body of water 
that forms an indentation in the shoreline and is bor- 
dered by headlands or capes. Bays are commonly pro- 
duced when the water level of a body of water rises 
above the level of the adjacent land and submerges it. 
For example, Chesapeake Bay and other bays along the 
east coast of the United States were formed when huge 
glaciers melted more than 10,000 years ago, causing the 
Atlantic Ocean to rise and flood its coastal area. 

The capes or headlands that form the borders of a 
bay protect the shoreline within it from the powerful 
pounding of waves from the sea. The waves are concen- 
trated on the capes or headlands and are then spread 
out within the bay itself. Soil and other materials washed 
away from these land formations by the action of the 
waves are deposited within the bay. 

For maps of bays, see the articles Bay of Bengal; Bay 
of Biscay; Bay of Fundy. 

Bay Colony. See Massachusetts Bay Colony. 

Bay of Bengal is the northern part of the Indian 
Ocean, bordering on India, Bangladesh, and Burma. The 
rivers that empty into the bay include the Ganges, Brah- 
maputra, and Irrawaddy. Important seaports on the bay 
are Calcutta, Madras, and 
Rangoon. The west coast is 
regular, and has few har- 
bours. The east coast is ir- 
regular. The Andaman and 
Nicobar Islands and the 
Mergui Archipelago lie in 
the eastern part of the bay. 
A chain of volcanic islands 
is located off the Burma 
coast. Cyclones accompa- 
nied by huge tidal waves 
sometimes occur in the 
bay towards the end of the 
monsoon season 
(September/October). 
Bay of Biscay is an extension of the Atlantic Ocean on 
the western coast of Europe. It lies to the west of France 
and north of Spain. The Bay of Biscay shoreline is about 
640 kilometres long. The bay is about 480 kilometres 
across at its widest point. 

The Bay of Biscay gets its name from the Basques, a 
people who live along the rocky Spanish shore. Leading 
cities on the Spanish side of the bay include Bilbao, San 
Sebastian, Gijon, and San- 
tander. 

The mouths of the 
Adour, Charente, Garonne, 
and Loire rivers are on the 
French side. French ports 
on the Bay of Biscay or its 
inlets include Bayonne, 
Bordeaux, Brest, Nantes, 
and Rochefort. 

The bay is noted for its 
heavy storms and great 
storm waves. In 1588, a 
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Phlet: Tote nearly 200 religious books and pam- 
dude A eween 1649 and the time of his death. They in- 
Phorisms of Justification (1649) and The Saint's 


storm in the Bay of Biscay 
scattered the wooden 


Location of the 
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162 Bay of Fundy 


ships of the Spanish Armada as they started out to attack 
England (see Spanish Armada). The ancient Romans 
called the bay the Cantabrian Sea. 

Bay of Fundy is an extension of the North Atlantic 
Ocean that divides New Brunswick from western Nova 
Scotia, Canada. The bay is about 100 kilometres wide at 
its mouth. It reaches inland about 240 kilometres, where 
it separates into Chignecto Bay and Minas Basin. The St. 
John and St. Croix rivers flow into the Bay of Fundy from 
the north. 

The upper part of the Bay of Fundy is famous for its 
tides, which are the highest in the world. These tides 
rise and fall over a range that is sometimes greater than 
15 metres, Such massive water movement, combined 
with accumulation of sediment through erosion, has 
built up large salt marshes that serve as a feeding sta- 
tion for migrating shore birds. The lower Fundy also is a 
feeding ground for marine life, including whales. 

European settlers began to arrive at the Bay of Fundy 
in the early 16005. Today, the area's economy includes 
fisheries for clams, herring, 
lobster, and scallops; live- 
stock farming; mining; 
shipbuilding; timber pro- 
duction; and tourism. In 
1984, a 20,000-kilowatt hy- 
droelectric generator was 
installed near the Nova 
Scotian town of Annapolis 
Royal in an attempt to har- 
ness the power of the bay's 
mighty tides. In 1985, sci- 
entists working in the 
upper Fundy found rare di- 
nosaur fossils estimated to 
be 200 million years old. 

See also Bore; Tide. 
Bay of Islands is on the east coast of the northern tip 
of New Zealand's North Island. The bay contains 149 
small islands. Even the largest of these islands covers 
only 223 hectares. Many of the islands are privately 
owned. Others are Maori reserves. The four main towns 
are the port of Opua, the old town of Russell, the town 
of Paihia, and the fruit-growing centre of Kerikeri. 

Bay of Pigs. See Cuba (The Bay of Pigs invasion). 
Bay of Plenty is a large bay on the central northern 
coast of the North Island of New Zealand. The land bor- 
dering the bay forms the Bay of Plenty lowlands. A vol- 
canic plateau rises from the lowlands to a height of 
about 300 metres. The main industries of the region are 
dairy farming, and tourism and softwood timber grow- 
ing on the plateau. Tauranga is the main city. 

Bay Psalm Book is the first book known to have been 
both written and printed in the English colonies of 
America. Stephen Daye, a printer in the Massachusetts 
Bay Colony, printed the first edition of the book in 1640. 

The Bay Psalm Book is a collection of Biblical psalms 
translated from Hebrew into English. Many colonial cler- 
gymen helped translate this hymnal. They included John 
Cotton, John Eliot, Richard Mather, and Thomas Weld. 
In 1651, Henry Dunster, president of Harvard College, in 
Cambridge, Massachusetts, published a revision of the 
book. The revision became popular and appeared in at 
least 27 editions. 


Location of the 
Bay of Fundy 


Bay tree, also known as bay, bay laurel or Sweet bay, 
is an evergreen shrub or tree from the Mediterranean 
region. The leaves are used as a flavour in pickling, or, 
together with other herbs, to flavour hot dishes suchas 
fish or stews. Bay has been grown since ancient times, 
The leaves of the bay laurel were made into a wreath to 
decorate victorious athletes in ancient Greece. 

Scientific classification. Bay belongs to the laurel family, 
Lauraceae. 


Bay trees grow in the Mediterranean region. The leaves are 
used as a flavouring in cooking. 


Bayberry is a North American aromatic shrub M 
related to the wax myrtle. It grows chiefly in coastal" 


Leaves 


Summer and 
winter appearance 


Fruit 


the bayberry shrub, lei A 
coated with a wax that 
in making candles. 


gions from Nova Scotia, Canada to North Carolina in the 
USA. Its berries are coated with a fragrant green wax 
that is used to make bayberry candles. Bayberry is also 
the name of a tree that grows in the West Indies. Manu- 
facturers boil and use its leaves in making bay rum and 
cosmetics. 

The California bayberry, also known as the California 
wax myrtle, is used as an ornamental on sandy soils in 
warm climates. 

Scientific classification. The bayberry shrub belongs to the 
bayberry or wax myrtle family, Myricaceae. It is classified as 
Myrica pensylvanica. The bayberry tree belongs to the myrtle 
family, Myrtaceae. It is Pimenta racemosa. The California bay- 
berry is Myrica californica. 


See also Wax myrtle. 

Bayer, Karl Joseph. See Aluminium (How alumin- 
ium is made; History). 

Bayeux Tapestry. See England (picture: The Battle of 
Hastings). 

Baykal, Lake. See Lake Baikal. 

Bayle, Pierre (1647-1706), a French philosopher, 

wrote a well-known dictionary. Most of the entries in his 
Historical and Critical Dictionary (1697) are devoted to 
religious subjects. Bayle especially concerned himself 
with exposing religious dogmatism and fanaticism. He 
opposed religions based exclusively on emotion as well 
as those founded on intellect alone. Bayle was an effec- 
tive advocate of religious toleration. 

Bayle was born near Foix, France. The son of a French 
Huguenot minister, he was converted to Roman Catholi- 
cism, but later renounced this faith and became a reli- 
gious sceptic, 

Bayley, Arthur (1865-1896), an Australian prospector, 
discovered the Coolgardie goldfield in Western Aus- 
tralia. He and William Ford loaded their horses with 
water and food to last several months. The two had ex- 
Poanes, in working in dry, hot regions. They moved 

bi the Yilgarn region in June 1892. Here they found 
ie Nuggets and outcrops of reef gold. No prospector 
Mn eet survived in this area. The two men ob- 
tier th A18 grams of gold in one evening. Six months 
at ey sold their mine to speculators from Mel- 

V e. Arthur Wellesley Bayley was born at Newbridge 
A ictoria, Australia. 

Ria Hien Mary (1874-1937), became manager of 

d e ictoria Hall in London in 1912. She made the 
bed in zd it came to be called, a theatre that special- 

e iride performances. In 1931, she 
KAE d rebuilt the Sadler's Wells Theatre, where 
Engli ed the Sadler's Wells opera company (now the 
ae National Opera). 

fine epe was born in London. As a child, she was a 
Mica to Cu then she was only 16, she went to South 
Years liter E music. She returned to England eight 

Vic. o help her aunt Emma Cons manage the Old 


Bi ; 

a vig ie is a dagger or knife that fits onto the barrel of 
ghting AM soldiers use the bayonet in hand-to-hand 
Tance in b first bayonet was a short dagger used in 

Bayonne, F Out 1490. The name bayonet comes from 

Various sh rance. Later, people developed bayonets of 

muskets pees Which they fitted onto the muzzles of 

tened to, ‘ayonets that present-day armies use are fas- 
One side of the gun barrel with a spring clip. 


Bazooka 
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An M6 bayonet is attached to the barrel of an M14 rifle. The 
scabbard (case) for the bayonet is shown below the rifle. 


Soldiers carry their bayonets in scabbards (cases) fas- 
tened to their belts or backpacks. 

Bayou is a shallow, curving channel filled with slow- 
moving, sometimes stagnant water. The term was used 
by the French settlers of the lower Mississippi River, its 
delta, and the adjacent drainage areas of Louisiana, 
Texas, and Mississippi, in the United States. It is seldom 
used outside that area. It may have derived from the 
French word boyau, meaning gut or channel. The word 
bayou describes an abandoned river channel; a slow- 
moving stream draining a swamp or shallow lake; or an 
oxbow (horseshoe-shaped) lake. 

Bayreuth (pop. 71,848) is a trading centre in the Ger- 
man state of Bavaria. Bayreuth lies about 65 kilometres 
northeast of Nuremberg. For location, see Germany (po- 
litical map). 

The home where the composer Richard Wagner lived 
in Bayreuth now houses the Wagner archives. The com- 
poser is buried in the garden at the side of his home. A 
festival of Wagner's operas is held every summer at the 
Festival Opera House in Bayreuth. The grave of com- 
poser Franz Liszt, Wagner's father-in-law, is also in Bay- 
reuth. 

Bazaar is an Oriental market place for articles of all 
kinds, in which traders maintain small stalls or shops. 
Some bazaars occupy a single, narrow street. Others 
spread out through a number of streets, all of which 
may be roofed. The bazaar originated thousands of 
years ago, and became a place of gossip as well as 
trade. In the United States and Europe, the development 
of flea markets is an outgrowth of the bazaar, The word 
bazaar can also be used to refer to the sale of a variety 
of objects to raise funds for churches, hospitals, and 
schools. 

See also Istanbul (The city); Pakistan (picture). 
Bazooka is a small rocket launcher. It is used against 
tanks, generally at short distances. A bazooka consists of 
a metal tube, a shoulder rest, and sometimes a bipod 
(two-legged support) for steadiness. Some are mounted 
on a tripod (three-legged support). The bazooka is usu- 
ally fired from the shoulder. One person can operate the 
weapon. But two people, a loader and a firer, usually do 
so. The launcher has a smooth bore and is fired electri- 
cally. It is loaded at the breech (behind the barrel). The 
launcher fires a rocket containing an explosive charge. 
The rocket can travel up to 1,000 metres. The charge has 


The bazooka may be used to halt fast-moving tanks. It launches 
a finned rocket similar to a small aerial bomb. 


a shaped cavity which forms a jet of high-velocity gas. 
The jet enables the charge to pierce armour 30 centi- 
metres thick. See also Rocket. 

BBC. See British Broadcasting Corporation. 

B.C. stands for Before Christ. In A.D. 532, a monk named 
Dionysius Exiguus worked out a Christian system for 
dating events starting with the year he believed Christ 
was born. He called the years after this event anno 
Domini (in the year of our Lord), as A.D. 532. The years 
before the birth of Christ are called Before Christ, as in 
400 B.C. 

To date an event before the birth of Christ, we count 
backward from 1. The numbers continue indefinitely, 
just as they do in A.D. When counting years B.C, the 
lower the number, the /ater the event. For example, 
something that happened in 299 B.C. took place a year 
later than an event that occurred in 300 B.C. 

See also A.D; Christian Era. 

BCG is a vaccine used to prevent tuberculosis. It is also 
used experimentally in the treatment of certain cancers. 
BCG is prescribed extensively in many parts of the world 
where tuberculosis is a serious health problem. 

BCG is made from specially bred and weakened 
strains of tuberculosis bacteria. In theory, injections of 
BCG cause the body to build up disease-fighting anti- 
bodies that protect against tuberculosis. BCG does not 
work for everyone. Furthermore, some studies suggest 
that BCG is ineffective among certain populations. 

The vaccine was developed in 1921 by the French re- 
searchers Albert Calmette and Camille Guérin. The 
name BCG stands for Bacillus Calmette-Guérin. 

Beach is an accumulation of sand, pebbles, or small 
rocks along a shoreline. These materials may be sup- 
plied by streams, worn away from sea cliffs, or washed 
up from shallow sea bottoms. Waves and currents give 
beaches a variety of shapes. Pocket beaches are curved 
and are usually bordered by hills. Spits and hooks 
stretch out into the water in the shape of a finger or 
hook. Sedimentary capes also extend into the water but 
are broader than spits and hooks. A beach may also be a 
sandy stretch that connects islands with a mainland. 


Waves along low coasts may build barrier beaches. 
These beaches run parallel to the coastline and are sep- 
arated from the mainland by a sound or lagoon. 
Beaches are popular recreational spots. Well-known 
beach resort areas include the Riviera on the Mediterra- | 
nean coasts of southern France and northern Italy, and 
the coasts of Florida, California, and Hawaii in the | 
United States. 
Beach plum is a wild shrub which bears an edible 
fruit like a small plum. It grows on the sandy shores of 
the Atlantic Ocean from Maine to Virginia, U.S.A. The 
beach plum grows from 1.8 to 3 metres high. In springit 
has clusters of white flowers like cherry blossoms. The 
fruit is round, purple to yellow and about 12 millimetres 
thick. It has a large, flattened stone. The flesh of the ripe 
fruit is sweet and juicy, but the skin is bitter. A shrub 
found on the dunes of the North American Great Lakes 
is often mistaken for the beach plum. It is really the sand 
cherry, and has small, bitter black fruits. 


Scientific classification. The beach plum belongs to the 
rose family, Rosaceae. It is Prunus maritima. The sand cherry is 
P. pumila. 


The fruit of the beach plum resembles a small plum. 


Beacon is a light, or an easily seen structure, often lo 
cated in a lofty position. A beacon is used especially DA 
aid pilots or ship captains in finding a safe course. Lig 
houses and navigational buoys are the main types © 
beacons for ships. ) 
Aeronautical beacons are classified as (1) airway, 2 1 
airport, and (3) landmark beacons. They must have io 
range lights; have standard colour characteristics; P? 
ate from sunset to sunrise; and mark (a) a route leading 
to an airport or airfield, (b) the airport or field itself, or 
(c) a point for taking bearings, a landmark, or an are? 
that presents a hazard to flying. 
Radio beacons on coasts assist ships greatly, B. 
cially in fog. Each beacon keeps sending out its code ' | 
ters. When a ship receives the signal, it turns its direc | | 
tion finder one way, then another, until it determine? 
direction from which the signal is clearest. An pur E 
then draws a line toward that point on a map. He P voit 
the direction of other signals in the same way. The p 
where the lines cross shows the location of the a 
Beaconsfield. See Buckinghamshire; South Buc 


Beaconsfield, Ear! of. See Disraeli, Benjamin. 
Bead is a small object of almost any shape, colour, or 
hard material. A bead is usually pierced with a hole for 
stringing or sewing to another material. Beads are made 
ofmetal, coral, amber, ivory, stone, glass, wood, plas- 
tics, and many other substances. Sometimes they are 
carved, painted, or enamelled. When strung on threads, 
is serve as jewellery. 

See also Beadwork; Abalone; Rosary; Wampum. 

, George Wells (1903-1989), an American ge- 
neticist, shared the 1958 Nobel Prize for physiology or 
medicine for his discovery that genes act by regulating 
Specific chemical processes. With Edward L. Tatum, he 
experimented with a bread mould and proved that 
genes control chemical and enzymatic reactions in cells 
am. Edward L). From 1961 to 1968, Beadle 

i as president of the University of Chicago. Beadle 
pow in Wahoo, Nebraska, U.S.A. 
a Heredity (The study of the chemistry of 
Work is the craft of making or decorating objects 
a m Itis used to create such accessories as belts, 
pulses and wristbands; and to decorate clothing, 
b E other items. Jewellery made from a strand 
eads is not considered beadwork. 
MY two kinds of beadwork, woven and sewn. 
ich fork is created on a beadwork loom, 
s of a base with two upright posts. Threads 
ings be E tightly between the posts. The weaver 
en n 5 of the same size and shape and weaves 
sant oH the stretched threads. He or she creates de- 
Y Ren? beads of various colours. Sewn bead- 
M ated by attaching beads to a piece of fabric. 
ng Bie may fasten one bead to the fabric at a time or 
Tic iu four beads together and then fasten them 
used Th P. Beads of various shapes and sizes may be 
Beadwork, be placed in any position on the fabric. 
fa since à las been practised in parts of Africa and 
ote ncient times. The American Indians are 
Beagle" beadwork. 
nee is the smallest of the English hounds. Beagles 


Sti 
hunt rabbits sense of smell and are sometimes used to 


Most beagles are alert and friendly. They 
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Beacons provide light to aid air and sea 
navigation. A lighthouse has a main rotat- 
ing beacon inside, /eft A floating buoy 
beacon, above, helps mark a safe pas- 
sageway through hazardous waters. 


can be easily trained and are popular companions for 
children and adults. 

This sturdy dog is compact, with a short, thick coat. 
The beagle has a broad head and long, soft ears. Bea- 
gles weigh from 8 to 14 kilograms. The beagle is bred in 
two sizes. Smaller beagles, called “Pocket Beagles,” 
measure up to 33 centimetres tall at the shoulders. 
Larger beagles are from 33 to 40 centimetres tall. 


Beadwork is created using two methods. In woven beadwork, 
above, beads are strung on threads stretched across a hand- 
loom. In sewn beadwork, below, beads are stitched to fabric. 


166 Beagle 


The beagle is a small dog sometimes used in the sport of hunt- 
ing rabbits. Beagles are intelligent and good natured, and they 
make excellent pets. 


The beagle looks like a small foxhound. It was devel- 
oped in its current form in England in the 1600s. 

See also Dog (picture; Hounds); Hound. 

Beagle, a ship. See Darwin, Charles Robert (Darwin's 
life). 

Beak. See Bird (pictures: Types of bills). 

Beaker people. See United Kingdom, History of the 
(The Bronze Age). 

Beale, Dorothea (1831-1906), was principal of Chel- 
tenham Ladies’ College, England, from 1858 until her 
death. During this period, she vigorously sought to pro- 
mote girls’ education. In 1885, she founded St. Hilda's 
College, Cheltenham, the first English training college 
for women teachers in secondary education. Beale also 
strongly supported voting rights for women. She was 
born in London. 

Beam. See Bridge (Kinds of bridges); Building con- 
struction; House. 

Bean is the name of several related plants of the pea 
family. The edible pods and the seeds of these plants 
are also called beans. Certain kinds of beans are among 
the most nourishing vegetables eaten by human beings. 
Others provide valuable green fodder for cattle, or yield 
the raw material for many kinds of manufactured arti- 
cles. Another useful quality of beans is their power to 
enrich the soil with nitrogen that their bacteria take 
from the air. For these reasons, beans are among the 
most important vegetables grown on the farm and in 
many home gardens. 

Some bean plants are low and bushy, while others 
are climbing vines. They have compound leaves, each of 
which is made up of three leaflets. Their flowers are 
much like those of sweet peas. The seeds are large and 
smooth, and grow in pods divided lengthwise into two 
halves. When the beans are ripe, the pods split open at 
the edges. Climbing beans climb by the twining action 
of their main stalks around poles, strings, or the stems 
and branches of other plants. This way of climbing is dif- 
ferent from that used by pea plants. Pea plants cling to 


Some kinds of beans 


Beans are the edible pods and seeds of certain low bushes and 
climbing vines. Varieties of beans include mung beans, scarlet 
runner beans, and soybeans. Two types that are popular with 
home gardeners are kidney beans and lima beans. 


Kidney beans grow on plants that bear groups of three leaflets 
The flowers develop into seed pods. The seeds are black, white, 
brown, pink, red, or multicoloured, depending on the variety. 


Lima beans are the most nutritious beans. They have à uo. 4 
protein value and are rich in vitamin B. Lima beans are Wi 
flat, and they may be green or white in colour. 


their support with curling green threads at the ends o 
their leaves. h 

Kinds of beans. Many different kinds of beans in 
cultivated throughout the world. Some of the most W^ 
portant kinds are varieties of the kidney bean. They 
first cultivated by the Indians of South and Central » 
America. Among the varieties of kidney beans are jr 
red kidney bean, the mottled pinto bean, and the i i 
navy bean. Red kidney beans are an important bere 
ent of the Mexican dish chilli con carne. Whole ur d 
bean plants are also grown as fodder for livestoC bo 
beans are used for canned baked beans. These kin ripe 
beans are often eaten after they have become fully 
when they are called dry beans. 


Other varieties of the kidney bean are called green 
shell beans. They are picked when full-grown, but be- 
fore they have ripened and turned hard. The kinds of 
beans called stringless beans or snap beans are picked 
ata still younger stage. Both the half-formed seeds and 
the juicy pods of string beans are eaten. Some string 
beans have green pods. Other kinds of string beans 
have yellow pods, and are called wax beans. 

Kidney beans of all varieties have much greater food 
value than most other kinds of vegetables. Dry beans are 
very rich in proteins and carbohydrates, and may be 
eaten as a substitute for meat. Green shell beans contain 
large amounts of both proteins and vitamins. Stringless 
beans are a fairly good source of energy, and are rich in 
vitamins A, B, and C. 

An important bean that is not a variety of the kidney 
bean is the /ima bean. This large, flat bean is white or 
green. It is eaten either dried or fresh. The mung bean is 
important in Asia. The sprouted seeds of the mung bean 
are eaten as a cooked vegetable, for example in the Chi- 
nese dish chop suey, or raw in salads. Another distinct 
kind of bean is the soybean. See Lima bean; Soybean. 

Some climbing beans first found in the tropics are 
now grown in northern gardens for their seeds and also 
for their beauty. One is the scarlet runner bean, which 
has large, bright-red flowers and seeds speckled with 
red-and-black spots. Another is the hyacinth bean, 
which has purple flowers and handsome purplish-red 
seed pods, 

How beans grow. Bush varieties of stringless beans 
are among the most satisfactory vegetables to grow in 
the home garden. Within about 55 days after planting, 
they yield a large crop for the amount of space they re- 
quire. Climbing varieties of stringless beans and green 
shell beans usually require longer than this. 
Debora grow best on a light, well-drained soil, 
ein as been enriched the previous autumn with rot- 
PE bre matter. In temperate regions, they should be 
Dh in open ground in the late spring, when all dan- 
me P has passed. The seeds should be placed 
Sed a etres apart in drills (shallow troughs), 

P bahi out 45 centimetres apart. For a regular supply 
wen pi seeds should be planted at intervals of a few 
stringle 5:9 0€ the summer. Climbing varieties of 
pns STE eans require support in the form of poles, 
ki E mah varieties need flexible twig supports to 
the ilt ants from breaking and falling over under 
varieties iSi their pods. Commercial plantings of bush 
intone stringless beans are harvested mechanically 
areas. 
aren and diseases, Bean beetles, aphids, and leaf- 
canbe His among the worst enemies of beans. They 
propriate n rolled by spraying or dusting with the ap- 
hose and pesticide. Beans are also harmed by anthrac- 
PONE m ode mildew, which are both fungal dis- 
susceptible ect the leaves and pods, and are 
cause the ae number of other fungal diseases that 
tacks the pode. to rot. In wet seasons, grey mould at- 
lentific classification. a family, 
minosae (Fabaceae), porte d Sand anes 


eans are 
hy genus Phaseolus, Soyb ine. The 
yacinth bean is genus Dolichos eans are genus Glycin 


Legur 


ET 
© also Broad bean; Jumping bean; Nitrogen. 


Judge Roy Bean, a justice of the peace, held court in his Texas 
saloon. He also served as the barkeeper and the town coroner. 


Bean, Judge Roy (1825?-1904), was an American sa- 
loonkeeper and justice of the peace on the west Texas 
frontier, where the Pecos and Rio Grande rivers join. 
Judge Bean held his court at one end of the bar, and 
often relied on his six-guns to keep order. He became 
noted for his colourful decisions and for his boast that 
he was the only “Law West of the Pecos.” 

Bean capitalized on the building of the Southern Pa- 
cific Railroad across the unsettled, desolate parts of 
southwestern Texas. He set up a saloon in the town of 
Langtry, where about 8,000 workers and gamblers, rus- 
tlers, and thieves congregated. Bean had a busy time as 
barkeeper, justice of the peace, and coroner. His version 
of “Law West of the Pecos” was often odd and some- 
times unfair. Once he fined a corpse 40 U.S. dollars for 
carrying concealed weapons. 

He fell in love with a picture of the beautiful English 
actress, Lillie Langtry. He claimed that Langtry was 
named after her, and called his saloon “The Jersey Lily’ 
in her honour. Bean arranged in 1896 to have the Bob 
Fitzsimmons-Peter Maher prize fight held near Langtry. 
Roy Bean was born in Mason County, Kentucky. He left 
Kentucky in 1847. During the American Civil War (1861- 
1865), Bean served in the Confederate Army. He settled 
in Langtry in 1882. 

Bean beetle. See Ladybird. 


Bean curd. See Tofu. 
Bear is a large, powerful animal with thick, shaggy fur. 


Bears prey on other animals and are classified by zoolo- 
gists as carnivores—that is, animals that eat chiefly meat. 
But most bear species also eat other foods, including 
fruit, nuts, leaves, insects, and fish. 

The Alaskan brown bear is the largest carnivore that 
lives on land. It can grow to over 2.5 metres long and 
may weigh up to about 800 kilograms. The sun bear, 
also called the Malayan bear, is the smallest bear. It is 90 
to 120 centimetres long and weighs only about 30 to 45 
kilograms. 

Most wild bears live north of the equator. They are 
found in Asia, Europe, and North America, and in the 
Arctic near the North Pole. Only one species, the specta- 
cled bear, lives in South America. No wild bears live in 


Africa, Australia, or Antarctica. 


A mother brown bear and her cubs fish for salmon. 


The body of a bear 


Most bears have heavy bodies with long, thick fur, 
loose skin, and large, hairy heads. Bears have small eyes 
and cannot see well. Their small, rounded ears stand 
straight up, but they hear only fairly well. They have an 
excellent sense of smell. 

Bears have short, strong legs and large feet. Each foot 
has five toes and each toe ends ina long, heavy claw. 
The claws can be seen because, unlike those of a cat, 
they have no covering. A bear uses its claws to dig up 
roots, ants, termites, and other food, or to tear its prey. 

A bear's walk differs from that of most other animals. 
Most animals walk and run on their toes. A bear, like a 
human being, puts the entire sole of its foot on the 
ground with each step and the heel of the foot strikes 
the ground first. The hind feet of a large bear may be 30 


Facts in brief 


Names: Male, boar or he-bear; female, sow or she-bear; young, 
cub; group, pack or sloth. 

Gestation period: 7 to 9 months, d epending on the species. 

Number of newborn: 1 to 4, usually 2. 

Length of life: 15 to 30 years. 

Where found: Arctic, Asia, Europe, North and South America. 

Scientific classification: Bears belong to the class Mammalia, 
and the order Carnivora. They make up the bear family, Ursi- 
dae. Some scientists place the giant panda in the raccoon 
family, Procyonidae. 


to 40 centimetres long. The large feet, short legs, and 

heel-first way of stepping make bears look slow s. ‘ 
clumsy. But bears are agile and can move quickly. Pola 
bears can run at speeds of up to 55 kilometres an hour. 


The life of a bear 


Bears usually live alone and never gather in gro 
During the mating season, in the summer, a male a 1 
female bear may live together for about a month. T ud 
the male wanders away and the female prepares a P 
for her cubs to be born. inter 

Winter sleep. Some bears spend much of the Me 
in a state similar to sleep. Many scientists consider 
bear's winter sleep to be an example of hibernation. k 
Many other scientists, however, do not consider beit dy 
to be true hibernators. They point out that a bear's ii 
temperature, unlike that of other hibernating mam" a 
does not drop greatly during winter sleep. In adong í 
bear awakens easily and may become fairly active è 
mild winter days. These scientists use such Hm er 
“winter lethargy’ or “incomplete hibernation’ to ce 
the bear's winter sleep. See Hibernation. _ large 

A bear prepares for its winter sleep by eating e 
amounts of food during late summer and storing : 
within its body for energy. When food becomes 5 i 
the bear goes to its den. The den may be a cave e 
burrow that the bear has dug under the roots ofa ini 
tree. Female polar bears find ice caves or dig dens 
snow. 


arc 


Brown bears and black bears, both of which live in re- 

ions that have harsh winters, almost always have a pe- 
riod of winter sleep. Species found in areas with milder 
winters may enter dens for only brief periods. Tropical 
species, such as sun bears and sloth bears, do not have 
a winter sleep. Although polar bears live in the Arctic, 
they normally remain active during the winter, wander- 
ing the polar ice near open water and preying on seals 
and other marine mammals that come ashore. 

Cubs. Most bear cubs are born during the mother's 
period of winter sleep. A female bear usually has two 
cubs at a time, but the number may vary from one to 
four. The cubs are extremely small, and weigh only 025 
to 05 kilogram at birth. Their eyes are closed, and they 
have no fur. The eyes open about a month after birth, 
and by that time the body is covered with thick, soft fur. 
The cubs stay in the den with their mother for about two 
months. In the spring, they come out, frisky and playful. 
They grow rapidly and may weigh as much as 18 kilo- 
grams by the autumn. Cubs stay with their mother for 
one or two years. She teaches them to hunt for food. 

Food. Bears are meat-eating animals, but they also 
eat many other kinds of food. They hunt mice, ground 
squirrels, and other small animals. They may wade into 
streams and catch fish with their front paws or strong 
jaws. Favourite foods of bears include ants, birds eggs, 
and grubs (see Grub). Bears sometimes prey on live- 
stock, especially lambs and young pigs. Their diet also 
may include acorns, berries, fruit, nuts, and the leaves 
and roots of plants. Bears are fond of honey and will rip 
apart beehives or the nests of wild bees to get it. Their 
long, thick fur helps protect them from bee stings. 

Habits, Bears often wander far in search of food. A 
grizzly bear may claim an area of 25 to 30 square kilo- 
metres as its private hunting ground. Polar bears swim 
well and are often found living on islands of ice drifting 
more than 300 kilometres from land. 

Bears are usually peaceful animals. They try to avoid 
Conflict and run from danger. They have few enemies 
except other bears and humans. Bears show no fear of 
poopie and often wander into camping areas looking for 
ood. However, all bears are short-tempered and get 
angry quickly. They are fierce fighters and will attack 
ee that seems to threaten them or their cubs, 

i. or home. An angry bear moves quickly in spite of 
Et size. One blow from its powerful front paws 
» ill even large animals, such as cattle and deer. The 
ng, thick claws are also dangerous weapons. 
PH us live from 15 to more than 30 years. In cap- 
/ à brown bear lived as long as 47 years, and a polar 
ear for 34 years. 


Kinds of bears 


ee traditionally recognize seven species of 
Asians Bee brown bears, (2) American black bears, (3) 
can’ black bears, (4) polar bears, (5) sun bears, (6) sloth 
ists duel 7) spectacled bears. In addition, many zoolo- 
" nb. the giant panda as a bear. 
Anan ih Wn bears include the world's largest bears. 
Alaskan ae are the brown bears of Europe and Asia; 
insula b, rown bears, such as the Kodiak bear and pen- 
North jos bear; and the grizzly bears of western 
lowish merica. Big brown bears vary in colour from yel- 
Sh to almost black. 


gi 
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Grizzly bear 


Skeleton of a grizzly bear 


Grizzly bear tracks 
at 


is 
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Where bears live 


The yellow areas on the map, below, show the parts of the 
world in which bears live. Most bears live north of the equator. 


The brown bear of Europe and Asia appears as a 
character in many children’s stories, where it is often 
named “Bruin,” an old Dutch word meaning brown. 
These bears were used for hundreds of years in Lon- 
don, England for a cruel sport called bearbaiting, in 
which the bear was fastened to a stake and had to de- 
fend itself against vicious dogs. Cowboys in early Cali- 
fornia, U.S.A., staged similar fights between grizzly bears 
and bulls. See Bearbaiting. 

Alaskan brown bears are found chiefly on the main- 
land of Alaska, U.S.A., and on Kodiak and Afognak is- 
lands off the southeastern coast of Alaska. They also live 
on other Alaskan islands. 

Grizzly bears may grow up to 2.5 metres long, and 
they generally weigh between 160 and 230 kilograms. 
They get angry quickly, but usually do not attack unless 
they are threatened. 

Grizzlies get their name from the white hairs that 
grow in their brown coats, making them look grizzled 
(streaked with grey). Grizzlies may also be called si/ver- 
tips. A grizzly has long, curved claws, which it uses 


Shapes and sizes 
ofbears . 


Asiatic black bear Sloth bear 
Selenarctos thibetanus Melursus ursinus 
1.5 metres 15 metres 


Polar bear 


chiefly to dig out ground squirrels and mice to eat. The 
claws are also used as weapons. 

Grizzlies live mainly in Alaska and western Canada. 
They also are found in the mountains of Idaho, Mon- 
tana, Washington, and Wyoming, in the United States. 
See Grizzly bear. 

American black bears are among the most com: 
mon species. They grow about 1.5 metres long and are 
the smallest bears of North America. Most black bears 
weigh from 90 to 140 kilograms, but some weigh up (0 
230 kilograms. 


These drawings show the differences in size and body shape of bears. The sizes given are the av- 
erage adult length. The scientific names of the bears appear in italics. 


American black beat 
Fuarctos americanus 
1.5 metres 


Sun bear 

jayans 
Ailuropoda melanoleuca Helarctos m^ 
1.5 metres 0.9 metre 


Notall black bears are completely black. Some have 
Hack coats with brown noses and white patches on the 
Others, called cinnamon bears, have a rusty 
coat, The island white bear, or Kermode’s bear, 
‘creamy white fur and white claws. It lives in the 
astal areas of British Columbia, Canada. The blue 
ar, also called the glacier bear, has grey hairs mixed 
With the black ones, giving the animal a bluish colour. 
The blue bear lives in the mountains of the St. Elias 
| nge in southeastern Alaska. f 
H lack bears can run as fast as 40 kilometres per hour 

hen they chase prey, and they are skilful tree-climbers. 
ase bears can become troublesome around camps 
cabins if food is left within their reach. Black bears 

severely injured and sometimes even killed camp- 
sor travellers who have fed them. 

Black bears live in many large wooded areas of North 
America. There are about 75,000 of them in the national 
forests of the United States. Many states allow people to 

E- bears during certain seasons; and hunters kill 
about 25,000 a year. 

Asiatic black bears, sometimes called Himalayan 
bears, are smaller than American black bears. They 
grow about 1.5 metres long and weigh over 110 kilo- 
grams, Most Asiatic black bears are black, with some 
White hairs on the chin and a large white crescent- 
shaped mark on the chest. They are often called moon 
bears because of this mark. 

In winter, Asiatic black bears may sleep for only short 
periods. They make beds of twigs in the snow so they 
m (ien ammar they build nestlike beds 

, where they sleep. 

Asiatic black bears are fiercer han most other kinds 
of bears. They often kill cattle and ponies, and some- 
E attack people. These bears live in forests and 
2 Tegions throughout southern and eastern Asia. 
i Ciim then, = many believe that the meat 

pecial healing powers. 

Polar bears are the best swimmers of all bears. They 
E den smaller than big brown bears. They have 

ler head, but i 

lher kinds of bears OS a cea 
"A ete! yellow: A polar bear has pads of fur 
andalso helps the oe Ti Y dei helps keep the feet warm 

imal walk on ice. 
Ee can move quickly in spite of their great 
enough a D as iud as 55 kilometres per hour—fast 
Tettes per hou ren eer. They can swim 5 to 10 kilo- 

Eu r. Polar bears are excellent hunters, and 
Bins m are very hungry in winter, they may attack hu- 

s 3 | ir usual prey consists of sea animals, including 

m PA and walruses. Polar bears also eat grass and 

m iar bone havs been washed ashore. Eskimos 
many kinds of ut ey eat the meat, use the bones for 

Polar b, utensils, and make clothes from the hides. 

ean. s ING in regions bordering the Arctic 
às the Gulf mes they ride floating chunks of ice as far 

Ictic Ci iW St. Lawrence, 1,210 kilometres south of the 

Rit he Many people have travelled to the Arctic 
activities h ar bears for sport and for their hides. Such 

ears, See Pal Tey reduced the number of polar 

Fr. 
ui x 
Bre sometimes called Malayan bears, are the 
species of bears. They grow only about 09 
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metre long, and weigh between 25 and 45 kilograms. 
Most sun bears have a black coat and a greyish or or- 
ange nose. Some have light brown feet. The bear gets its 
name from the white or yellow marks on its chest. Many 
people of ancient times believed the marks represented 
the rising sun. 

Sun bears have large paws with no hair on the soles. 
The claws are more curved and have sharper points 
than those of other kinds of bears. Sun bears usually 
hunt only at night. They spend the day sleeping and sun- 
bathing in trees. They build nestlike beds in trees by 
bending or breaking the branches. Sun bears live in the 
forests of Borneo, Burma, Indochina, the Malay Penin- 
sula, Sumatra, and Thailand. 

Sloth bears get their name from an old English word 
meaning s/ow. Sloth bears move very slowly except 
when disturbed. These bears are so fond of honey that 
they are sometimes called honey bears. Sloth bears 
grow about 1.5 metres long and weigh about 110 kilo- 
grams. They have shaggy black fur and a white or yellow 
chest mark shaped like a U, V, or Y. 

Sloth bears sleep in the grass, under shrubs, or in 
shallow caves. They hunt chiefly at night. These bears 
eat birds’ eggs, grubs, honey, insects, and plants. They 
also eat termites. Sloth bears pull apart the termites’ 
nests, blow away the dust, and suck up the insects. The 
bears make loud blowing and sucking noises, and hunt- 
ers have little trouble finding them. Sloth bears live in 
India and Sri Lanka. See Sloth bear. 

Spectacled bears are the only South American 
bears. They grow about 1.5 metres long and weigh be- 
tween 90 and 140 kilograms. They have shaggy black or 
blackish-brown fur. The spectacled bear is named after 
the large circles or half-circles of white fur around its 
eyes. The circles look like spectacles. The bear also has 
white markings on its neck and chest. Little is known 
about this bear's habits, but it eats mainly fruit, leaves, 
and roots. The bear lives in the cool mountain forests of 
Bolivia, Colombia, Ecuador, Peru, and Venezuela. Over- 
hunting and destruction of the animal's forest home 
have caused the spectacled bear to become scarce 
throughout much of this area. 

Giant pandas inhabit bamboo forests in the moun- 
tains of western and southwestern China. They have 
woolly white coats with black legs and shoulders, black 
ears, and black patches around the eyes. Adults meas- 
ure up to 1.5 metres long and weigh 70 to 160 kilograms. 

Like other bears, giant pandas are solitary animals, ex- 
cept during the breeding season. Each giant panda lives 
within a specific area, called a territory, which centres 
around a valley with a bamboo forest. The animal 
spends 10to 12 hours a day eating stems and shoots of 
bamboo, its chief food. Some zoologists classify the 
giant panda in the raccoon family, while others classify it 
in a family of its own. See Panda. 

See also Animal (pictures: Where animals live). 

ing was a cruel sport popular in London, 
England as early as 1174. It was part of holiday and Sun- 
day activities. A bear was fastened to a stake by a chain 
around its neck or hind leg, and sometimes by a ring 
through its nose. Then big English bulldogs tormented 
it. Occasionally, men whipped a blind bear. Bearbaiting 
was held in arenas called beargardens. 1n 1835, Parlia- 
ment prohibited bearbaiting. 
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Beard is the hair that grows on a man's chin and the 
sides of his face. Most men shave their beard, but some 
let theirs grow for appearance or a variety of other rea- 
sons. Many people regard a moustache as part of a 
beard. 

In ancient Egypt, men shaved for cleanliness as early 
as 3000 B.C. Egyptian kings and also queens sometimes 
wore a false beard as a symbol of royalty. Socrates and 
other ancient Greek philosophers wore a full beard to 
symbolize wisdom. 

By A.D. 200, many European men grew a beard for ap- 
pearance. Beards lost popularity about 1100 but became 
fashionable again during the 1500s and 1600s. Common 
beard styles of this period include the short goatee and 
Vandyke. 

Many men of the 18005 grew side whiskers called 
mutton chops, with the chin shaved in the style of Em- 
peror Francis Joseph of Austria. Beards went out of style 
again about 1900. They regained popularity during the 
1960's and 1970's, especially among young men. 

See also Burnside, Ambrose Everett. 

Beard, Charles and Mary, were American histori- 
ans and authors. The Beards, husband and wife, were 
coauthors of seven books. Their best-known joint effort 
was a four-volume series, The Rise of American Civiliza- 
tion (1927-1943). The series expresses the belief that his- 
tory is shaped by ideas as well as by social and eco- 
nomic events. 

Charles Austin Beard (1874-1948) wrote more than 70 
books on the history and foreign policy of the United 
States. His controversial book Economic Interpretation 
of the Constitution (1913) attracted widespread attention 
and influenced many other historians. In that work, 
Beard argued that the Constitution of the United States 
mainly reflects the economic interests of the men who 
wrote it. 

Charles Beard taught history and political science at 
Columbia University, New York City, from 1904 to 1917. 
He resigned in protest when the university suppressed 
faculty dissent over U.S. involvement in World War I 
(1914-1918). Beard later became known for strongly dis- 
approving of the United States entry into World War Il 
(1939-1945). He was born on a farm near Knightstown, In- 
diana, U.S.A. 

Mary Ritter Beard (1876-1958) focused public attention 
on the role of women in history. She was the sole author 
of six books. Her most famous book was Woman as 
Force in History (1946). Beard became a leader in move- 
ments for women’s rights and edited The Woman Voter, 
a journal that promoted suffrage (the right to vote) for 
women. 

Mary Beard had an important influence on the devel- 
opment of women's studies programmes in U.S. col- 
leges and universities. Beard was born in Indianapolis, 
Indiana, U.S.A. 

Bearded collie is a breed of dog that has a beardlike 
growth of hair around its mouth, Bearded collies were 
first raised during the 1400 in Scotland, where farmers 
used them to herd cattle and sheep. Today, many fami- 
lies keep this dog as a pet. 

Bearded collies have a layer of soft hair under a coat 
of wiry hair. Their hair protects them from heat and 
cold, and it sheds water. Bearded collies are born with 
black hair. Most adults are grey and white, but some are 


The bearded collie originated in Scotland. 
black, brown, or sandy-red. Bearded collies stand from | 
53 to 56 centimetres tall and weigh about 30 kilograms. | 
Beardsley, Aubrey Vincent (1872-1898), was an 
English book and magazine illustrator. His style is typicd 
of an art movement of the 1890's called art nouveau (see 
Art nouveau). | 
Beardsley's designs are elegant and decorative, with | 
flowing lines, exaggerated human figures, and large | 
contrasting areas of black and white. Many of his draw: | 
ings are fantastic or grotesque, emphasizing the cruel | 
erotic (sexually stimulating) qualities he saw in his sub- | 
jects. He often portrayed the world as a frightening and 
overwhelming place. For example, his pictures forthe 
published version of Oscar Wilde's play Sa/omé (1894 
show women who are tall, alluring, and at the same tim 
threatening. | 


eet 


A 
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sut 
From The Collected Drawings of Aubrey Beardsley, edited PY ane 
A Beardsley drawing shows the exaggerated human y 
and contrasting areas of light and dark that marked his 


Beardsley was born in Brighton, England. He was a 
sickly child and began to suffer seriously from tubercu- 
losis at the age of 16. His first major work consisted of 
more than 500 drawings for a new edition (1892, 1894) of 
Sir Thomas Malory's Le Morte Darthur. Beardsley was 
art editor of the magazine The Yellow Book and helped 
found another magazine called Savoy. Many of his draw- 
ings first appeared in these periodicals. Beardsley died 
of tuberculosis at the age of 25. 

Beardtongue. See Penstemon. 

Bearing is a part of a machine that holds or guides 
moving parts. Bearings reduce friction and wear by en- 
abling rotating and sliding parts to move smoothly. 
Bearings are used in a wide variety of machines, includ- 
ing car engines, turbines, generators, and electric mo- 
tors. 

Bearings are often classified according to their func- 
tion. For example, thrust bearings keep a shaft from 
moving back and forth along the direction of its axis. Lin- 
ear bearings guide objects along a track. Journal bear- 
ings keep a journal (shaft) turning smoothly. This article 
discusses journal bearings. 

, There are two major types of journal bearings—roll- 
ing-contact bearings and plain bearings. They differ in 
the way they reduce friction. 


Common types of bearings 


Bearings keep the journals (shafts) of machines turning 
smoothly. Bearings reduce friction between the journals and 
other moving parts by means of balls, rollers, or lubricants. 


Ball Bearing 


Outer ring 


Innerring 


Journal 


Ball 


Roller Bearing 


Plain Bearing 


Bearing sleeve. 
Lubricant 


Journal’ 
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Rolling-contact bearings change the sliding motion 
of a journal into a rolling one, thus producing less fric- 
tion. Rolling-contact bearings include ball bearings and 
roller bearings. Ball bearings have several steel balls 
that roll between two grooved steel rings called races. 
In most ball bearings, the balls are separated and held 
in place by a cage or spacer made of bronze or soft 
steel. Roller bearings use cylindrical or tapered rollers 
instead of balls. 

Plain bearings are sometimes called fluid film bear- 
ings, because they use a fluid to reduce friction. They 
form a sleeve around a journal but are separated from it 
by the fluid. Many plain bearings are lined with a soft 
alloy called babbitt metal and are lubricated with grease 
or oil. 

In one type of plain bearing, the lubricant works only 
when the journal is turning at high speeds. The rapid 
movement of the shaft creates strong pressures in the 
lubricant, which keep the metal surfaces from touching 
each other. However, when the machine is starting up 
or stopping and the journal is therefore rotating slowly, 
the surfaces touch and higher friction results. 

In another type of plain bearing, lubricant is pumped 
in beneath the journal at high pressure. The lubricant 
lifts the shaft and prevents it from touching any other 
surface—even during periods of slow rotation. As a re- 
sult, there is never any significant friction. 

Some plain bearings are made of plastic and require 
no lubrication. Self-lubricating bearings made of sin- 
tered (compressed) metal powder are used in the elec- 
tric motors in vacuum cleaners and other appliances. 
These bearings have many tiny pores that can be filled 
with lubricating oil. 

See also Bushing; Friction. 

Bears and bulls are the popular names for two par- 
ticular kinds of behaviour among those who invest in 
stocks or commodities. The expressions are believed to 
come from the way the two animals attack. The bear at- 
tacks by sweeping its paws downward and the bull at- 
tacks by tossing its horns up in the air. A bearish inves- 
tor expects prices to fall, and sells in the hope of being 
able to buy back at a cheaper price. A bear may also be 
an investor who has sold short, that is, sold a commod- 
ity or a security before having actual or complete pos- 
session of it. A bullish investor believes that prices are 
going to go up, and buys in anticipation of a market ad- 
vance. 

When more people want to sell than buy, prices fall. 
This is called a bear market. When more people want to 
buy than sell, prices of stocks or commodities rise. This 
is called a bull market. 

See also Commodity exchange (Futures market); 
Stock exchange. 

Bearsden and Milngavie (pop. 39,522) is a local 
government district in Strathclyde Region, Scotland. The 
district takes its name from its two main towns. Both 
Bearsden and Milngavie have many residents who travel 
daily to Glasgow to work. Bearsden was a small village 
until it was connected by rail to Glasgow in the 1860s. 
From then on, Bearsden grew steadily. Milngavie is lo- 
cated at the foot of hills known as the Campsie Fells. 

See also Strathclyde Region. 

Beat movement. See American literature (The beat 


movement). 
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Beatification. See Saint (Roman Catholic saints). 
Beating the bounds is the ancient British custom of 
beating the boundaries of a parish, manor, or other ter- 
ritorial area. Before maps were in common use, priests, 
landowners, and villagers of a particular area would 
march along the boundary line beating the grass, trees, 
and buildings along the route with sticks. In this way, 
they impressed the boundaries in their memories. The 
custom is still preserved in some parts of Britain, usually 
on Ascension Day. 

Beatitudes are sayings of Jesus Christ found in the 
New Testament of the Bible. The best-known occur in 
the Sermon on the Mount (Matt. 5: 3-12), and concern 
certain virtues and dispositions. They include “Blessed 
are the poor in spirit: for theirs is the kingdom of 
heaven, and “Blessed are the meek: for they shall inherit 
the earth." The beatitudes in the Gospel of Luke an- 
nounce comfort for the oppressed, such as “Blessed are 
you poor,” and “Blessed are you that hunger.” The word 
beatitude comes from the Latin word beatitudo, which 
means blessedness or happiness. 

Beatles became the most popular group in rock music 
history. The group consisted of four Englishmen: 
George Harrison (1943- — ),John Lennon (1940-1980), 
Paul McCartney (1942- — ) and Ringo Starr (born Rich- 
ard Starkey, 1940- _). Starr played drums, McCartney 
played bass guitar, and Harrison and Lennon usually 
played electric guitar. All of them sang. Lennon and 
McCartney wrote most of the Beatles’ songs. Harrison 
and Starr wrote for the group occasionally. 

All the Beatles were born in Liverpool, England. Len- 
non and five other musicians formed a band called the 
Quarrymen in 1956. McCartney joined the group later 
that year. Harrison joined Lennon and McCartney in 
1958 and the three, plus bass guitarist Stu Sutcliffe and 
drummer Pete Best, performed together under several 
names. They finally called themselves the Beatles in 
1960. Sutcliffe left the group in 1961, and Starr replaced 
Best in 1962. Brian Epstein, who managed a large Liver- 
pool record store, became manager of the Beatles in 
1961. Under his direction, they gained nationwide fame 
in 1962 and international fame two years later. 

During the early 1960s, the Beatles’ style was influ- 
enced by American rock singers, especially Chuck Berry 
and Elvis Presley. Lennon and McCartney's first composi- 
tions were simple love songs, such as “Love Me Do” 
(1962) and "Please, Please Me" (1963). In 1964, the Beatles 
toured the United States and created a sensation every- 
where they performed. They starred in two popular 
films, A Hard Day Night (1964) and Help! (1965), and a 
film made for television, Magical Mystery Tour (1967). A 
full-length cartoon, Yellow Submarine (1968), featured 
the music and characters of the Beatles. 

During the middle and late 19605, the Beatles helped 
to give rock music a new direction. Most earlier rock 
music had been based primarily on a strong beat, but 
the Beatles’ music contained a new sense of melody. 
Their chord progressions were also more complex, and 
the lyrics of their songs were more imaginative and 
meaningful. Lennon and McCartney camposed several 
songs of social criticism, including “Nowhere Man” 
(1965) and "Eleanor Rigby” (1966). They also wrote such 
ballads as "Michelle" (1965) and "Yesterday" (1965). Other 
popular Beatles' songs included "Strawberry Fields For- 


The Beatles were the most popular group in rock music his- 
tory. They were, /eft to right, Paul McCartney, George Harrison, 
John Lennon, and Ringo Starr. Lennon and McCartney wrote 
most of the Beatles’ music. 


ever" (1967), "Hey, Jude” (1968), “Come Together" (1969), 
and "Something" (1969). 

The Beatles began to drift apart in the late 1960s fora 
number of artistic, business, and personal reasons. The 
group broke up in 1970, but by that time their records 
had outsold those of any other popular music or rock 
music performers in history. After the breakup of the . 
group, all the Beatles performed as soloists or led their 
own groups. In 1980, Lennon was shot to death outside 
his apartment building in New York City. A 25-year-old 
man named Mark David Chapman was convicted of the 
shooting and sentenced to from 20 years to life impris- 
onment. 

Beaton, Sir Cecil (1904-1980), a British artist, de- 
signer, and photographer, published many books of 
photographic studies. His subjects included the royal 
family, ballet, fashion, and 
cities of the world. His 
drawings and photographs 
illustrated many books. He 
also designed scenery and 
costumes for ballets, films, 
operas, and theatrical pro- 
ductions, including Lady 
Windermere’s Fan, Qua- , 
drille, My Fair Lady, and 
Gigi. In addition, he wrote 
a play, The Gainsborough 
Girls. 

Cecil Walter Hardy Bea- 
ton was born in London, 
England and educated at d 
Harrow and at Cambridge University. He was awarde 
the CBE in 1957 and the French Légion d'Honneur in 
1960. He was knighted in 1972. 

Beatrix (1938- ^ )became queen of the Netherlands 
in 1980. She succeeded her mother, Queen Juliana, who 
gave up the throne. 

Beatrix, the oldest of four daughters, was born near 


Sir Cecil Beaton 


Amsterdam in the Nether- 
lands. Her full name is 
Beatrix Wilhelmina Arm- 
gard. From early child- 
hood, she was trained to 
become queen. Beatrix at- 
tended a public primary 
school and later studied 
law, parliamentary history, 
and sociology at the Uni- 
versity of Leiden. In 1961, 
she received a doctorate of 
law from the university. 

In 1966, Beatrix married 
Claus von Amsberg, a 
West German diplomat. He became Prince Claus of tHe 
Netherlands after their marriage. The couple has three 
sons—Willem-Alexander, the crown prince; Johan-Friso; 
and Constantijn. 

Beatty, David (1871-1936), First Earl Beatty of the 

North Sea and Brooksby, was a famous British naval offi- 
cer, He commanded part of the force that stopped the 
German fleet in the Battle of Jutland in 1916 (see Jutland, 
Battle of). He accepted the surrender of the German 
Navy in 1918. Beatty was First Sea Lord of the Admiralty 
from 1919 to 1927. 

Beatty was born in Cheshire, England. He served in 
the Sudan under Lord Horatio Kitchener from 1896 to 
1898, and in China during the Boxer Rebellion in 1900. 
At the age of 29, he became the youngest British naval 
captain in 100 years. He rose to rear admiral in 1910, and 
commanded the First Battle Squadron of the Grand Fleet 
when World War | began, in 1914. Beatty became com- 
mander in chief of the Grand Fleet in December 1916, 
and admiral of the fleet in 1919. 
eni, Kathleen. See Mansfield, Katherine. 
as Vus Sir Francis (1774-1857), was an admiral 
ies x rographer (a scientist who charts and sounds 
He ers jd lakes and studies their tides and currents). 
de d uced the Beaufort Scale, a table to describe 
Mee of winds, He based his table on the effects of 
7 full te sailing ships. The scale goes from 0 (calm) to 
ireland urricane). Beaufort was born at Navan, in Meath, 

nd. He joined the navy in 1787, and became hydro- 

pher to the Admiralty in 1832. 
sain also Hydrography and Wind (Beauforts wind 
Beaufort scale. See Wind. 
1799) Percale, Pierre Augustin Caron de (1732- 
The ach dramatist, won fame for his comedies 
ye er of Seville (1775) and The Marriage of Figaro. 
unti don of Figaro was finished in 1781 but banned 
and privi ecause of its daring attack on the insolence 
tre d of the French ruling class. The comedies 
Butthe ir or their witty dialogue and exciting action. 

Er MSS sparkling personality of Figaro is 
sini wrote ‘ais’ most famous creation. Gioacchino Ros- 
Wolfgan ^ opera based on The Barber of Seville. 
Marriage, madeus Mozart wrote one based on The 

of Figaro. 

rien chals was born in Paris. He was a watch- 

iplonatine in the French court, undertook secret 

iyd missions, and sent aid to the colonists during 

merican Revolution. 
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Beaumont, Francis (15847-1616), was an English 
playwright. He is best known for the plays he wrote in 
collaboration with fellow playwright John Fletcher (see 
Fletcher, John). 

Beaumont was born in Leicestershire, England, of a 
good family. His career helped bring the theatre new re- 
spectability. Beaumont wrote poetry and plays before 
collaborating with Fletcher from about 1608 to 1613. His 
play The Knight of the Burning Pestle (1607?) ridicules 
the simplicity of middle-class Londoners, their pride in 
their merchant guilds, and their taste for old-fashioned 
romance. This play, like those written with Fletcher, ca- 
tered to the taste of upper-class audiences. 

Beaumont and Fletcher excelled at tragicomedies 
with artificial romantic plots, brilliant but shallow char- 
acters, sentiment, and calculated surprise. Their works 
include Philaster (16092), A King and No King (1611), and 
The Maid's Tragedy (16117). 

Beaurepaire, Sir Frank (1891-1956), was an Austra- 
lian swimmer, industrialist, and philanthropist. He was 
born in Melbourne and was named Francis Joseph Ed- 
mund Beaurepaire. He became a world champion swim- 
mer, holding eight official world records for various dis- 
tances. Beaurepaire represented Australia at the 
Olympic Games in 1908, 1920, and 1924. 

In 1934, Beaurepaire established a tyre factory that 
grew into a huge business producing a variety of prod- 
ucts from cables to tyres. Beaurepaire served as Lord 
Mayor of Melbourne from 1940 to 1942, and as amem- 
ber of the Victorian Legislative Council from 1942 to 
1952. 

Beautician. See Hairdressing. 

Beauty. See Art and the arts (T he work of art). 
Beauvoir, Simone de (1908-1986), was a French au- 
thor. She studied philosophy at the Sorbonne, in Paris, 
where she met the philosopher and writer Jean-Paul Sar- 
tre. The ideas they shared were later called existential- 
ism (see Existentialism). 

Beauvoir's existentialist works include her first novel, 
She Came to Stay (1943), and her essay The Ethics of Am- 
biguity (1947). She also wrote plays about politics and 
social freedom. Her long essay The Second Sex (1949) 
discusses woman in the modern world. 

Beauvoir wrote a four-volume autobiography that in- 
cludes many references to her friends and to famous 

eople of her time. The first of these books, Memoirs of 
a Dutiful Daughter (1958), tells of her youth and early 
studies. In The Prime of Life (1960), Beauvoir recalled her 
experiences during the Nazi occupation of France dur- 
ing World War 11 (1939- 
1945). The third volume of 
her memoirs, Force of Cir- 
cumstances (1963), des- 
cribes postwar France until 
the 1954 revolution in the 
French colony of Algeria, 
North Africa. She dis- 
cussed her life from 1962 
to 1972 in the fourth vol- 
ume, All Said and Done 
(1974). A Farewell to Sartre 
(1981) is a homage to her 
lifelong companion. Beau- 
voir was born in Paris. 


Simone de Beauvoir 
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After cutting down a tree, a beaver moves it to a nearby pond. 


Beaver is a furry animal with a wide, flat tail that looks 
like a paddle. Beavers are known for their skill at cutting 
down trees with their strong front teeth. They eat the 
bark and use the branches to build dams and lodges 
(homes) in the water. 

Beavers live in rivers, streams, and freshwater lakes 
near woodlands. They are excellent swimmers and div- 
ers. A beaver can swim underwater for nearly one kilo- 
metre, and can hold its breath for 15 minutes. 

Beaver fur is soft and shiny and wears well, Clothing 
manufacturers use it to make fur coats. They also use it 
to trim the collars and cuffs of cloth coats. Beaver fur 
may be squeezed together with other kinds of fur to 
make a cloth called fe/t Beavers, like many other ani- 
mals, may be trapped only at certain times of the year. 

Beavers are found in the Northern Hemisphere in 
central Europe, southern France, Russia (as far east as 


Lake Baikal), Scandinavia, Canada, and the United States. 


The body of a beaver. Beavers are about 90to 120 
centimetres long, including the tail, and weigh from 
about 20 to 45 kilograms. They are the largest rodents 
{gnawing animals) in the world except for the capybara 
of South America. 

Head. The beaver has a broad head, with large and 
powerful jaws. Its rounded ears and small nostrils can 
close tightly to keep water out. A beaver has three eye- 
lids on each eye. Two outer eyelids, one upper and one 
lower, fit around the eye. A transparent inner eyelid 


slides down over the eye and lets the animal see under 
water. On land, it protects the eye from sharp twigs 
when the animal cuts trees. The beaver cannot see Mi J 
and depends on its keen hearing and sense of smellto 
warn it of danger. t 
Teeth. A beaver has 20 teeth—4 strong, curved fron 
teeth for gnawing, and 16 back teeth for chewing. The 
front teeth, called incisors, have a bright orange ee 
covering that is very hard. The back part of the inciso 
is made of a much softer substance. When a beaver 
gnaws, the back part of its incisors wears down se 
faster than the front part. As a result, these teeth br 
sharp, chisel-like edge. The incisors never wear "lid A 
cause they keep growing throughout the animal's p 
beaver uses its strong front teeth to cut down trees 
to peel off the bark and the branches. NS. 
There are large gaps between the beaver's inciso! 


Facts in brief about beavers 


Names: Male, none; female, none; young, kit or pup; gro 
family or colony. 

Gestation period: About 3 months. 

Number of newborn: 2 to 4. 

Length of life: About 12 years. 

Where found: Europe, North America. family & 

Scientific classification: Beavers are rodents of the fa a 
storidae. The Old World beaver is Castor fiber; the Ne! 
World beaver is C canadensis. 


and its back teeth. Flaps of skin, one on each side of the 
mouth, fold inward and meet behind the incisors. These 
skin flaps can seal off the back of the mouth. They let the 
animal gnaw wood on land or be in the water without 
getting splinters or water in its mouth. The flaps open 
when the beaver wants to eat or drink. 

Feet. The back feet are larger than the front ones, and 
may be 15 to 18 centimetres long. The toes are webbed 
and end in strong claws. Two claws on each foot are 
split, The beaver uses these split claws to comb its fur. 
The webbed feet serve as flippers, and help make the 
animal a powerful swimmer and diver. 

Tail of a beaver is one of the animal's most interest- 
ing features. The stiff, flat tail looks like a paddle. It is 
about 30 centimetres long, up to 18 centimetres wide, 
and about 2 centimetres thick. A small part of the tail 
nearest the beaver's body has the same kind of fur as the 
body. The rest is covered with black, scaly skin and has 
only a few stiff hairs, The beaver uses its tail to steer 
when it swims. The tail is used as a prop when the ani- 
mal stands on its hind legs to eat or to cut down trees. A 
beaver slaps its tail on the water to make a loud noise to 
warn other beavers of danger. 

Fur, Beaver fur varies from shiny dark brown to yel- 
lowish brown. It looks black when wet. A beaver's coat 
consists of two kinds of fur: (1) short, soft underfur; and 
(2) long, heavy guard hairs. The guard hairs lie over the 
underfur and protect it. The underfur helps keep a bea- 
ver comfortable in the water. This fur traps air and holds 
it close to the animal's skin. The trapped air acts as a 
blanket that keeps the beaver warm, even in icy water. 

The life of a beaver. Beavers usually live in family 
groups. As many as 12 beavers may make up a family, 
but generally there are 6 or fewer. The group includes 
the adult male and female, the young born the year be- 
fore, and the newborn. A newborn kit is about 40 centi- 
metres long, including its tail, and weighs about half a 
kilogram. The tail is about 9 centimetres long. A kit has 
Soft, fluffy fur at birth, and its eyes are open. 

Food. Beavers eat the inner bark, twigs, leaves, and 
roots of trees and shrubs. Poplar trees, especially as- 
pens and cottonwoods, and willow trees are among 
their favourites, Half a hectare of poplars can support a 
family of six beavers for one or two years. Beavers also 
eat water plants, and especially like the roots and tender 
Sprouts of water lilies. 
penes store food for winter use. They anchor i 
eae and logs in a cache under the water near their 

Building dams and lodges. The beaver's habits of 
ading and of storing food seem to be instinctive (un- 

i ned). A beaver cuts down trees even if it has no 

Place to build a dam ora lodge, and even if it has more 
than enough food. 
ui whole beaver family, and sometimes beavers from 
B P amilies, may join in building. Beaver dams and 
ion. are made of logs, branches, and rocks plastered 
Bare Th with mud. Beavers use mud and stones for the 
build d en they add brushwood and log poles. Beavers 
sii pus in order to produce lakes where they con- 
cantio 5 island-like lodges. The lodges are built in the 
Each re the created lakes, out of reach of predators. 
nels, all ge has several underwater entrances and tun- 

» all of which lead to an inside chamber. The floor of 
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the chamber is 10 to 15 centimetres above the water. 
Here, young beavers can stay warm and dry in winter, 
and the adults can dry off after bringing in food. Holes 
between the branches in the ceiling let in fresh air. 

See also Animal (picture: Animals of the temperate 
forests); Fur; Trapping. 


The body of a beaver 


Front foot Hind foot 


Front teeth Scales on tail 


The skeleton of a beaver 
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Beaverbrook, Lord (1879-1964), was a Canadian- 
born newspaper proprietor and politician. In 1910, he 
became a British member of Parliament for Ashton- 
under-Lyne. He became part-owner of the Daily Express 
in 1913. During World War | (1914-1918), he was Cana- 
dian government observer for the Canadian Army in Eu- 
rope. In 1917, he became a baron, and in 1918 he served 
as Minister of Information in Lloyd George's govern- 
ment. After the war, he acquired full control of the Daily 
Express. Beaverbrook founded the Sunday Express in 
1918, and bought the London £vening Standard in 1923. 
He used his newspapers to 
promote causes he be- 
liéved in personally. 

During World War Il 
(1939-1945), Prime Minister 
Winston Churchill put Bea- 
verbrook in charge of 
speeding up the produc- 
tion of aircraft and war 
supplies. 

William Maxwell Aitken 
was born at Maple, near 
Toronto, in Canada. He was 
brought up in New Bruns- 
wick, Canada. He worked 
for a financier, and soon 
showed financial genius. He made a fortune before emi- 
grating to Britain. He wrote a number of books, includ- 
ing Men and Power (1956) and The Decline and Fall of 
Lloyd George (1963). 

Bebel, August (1841-1913), was a leading German so- 
cialist of the 1800s and early 1900's. Bebel was born into 
a working-class family in Cologne, Germany, and or- 
phaned early in life. He became a woodworker and set- 
tled in Leipzig. There, Wilhelm Liebknecht, a German so- 
cialist, introduced him to the ideas of Karl Marx, the 
founder of modern Communism. 

During the 1860's, Bebel struggled against the widely 
accepted ideas of Ferdinand Lassalle, another leading 
socialist. Lassalle and his followers believed govern- 
ment should carry out social and economic reforms. 
Bebel thought change should come from the workers. 

In 1869, Bebel helped organize a socialist party called 
the Social Democratic Party, which he headed until his 
death. In 1871, he became the first socialist member of 
the Reichstag, the lower house of the German parlia- 
ment. The government blocked his efforts to build a 
public socialist party, outlawing socialist organizations 
from 1878 to 1890. However, the Social Democratic Party 
continued as an underground organization. After 1890, 
when it could again operate openly, it became one of 
Germany's strongest parties. 

Bebop. See Jazz (Bebop; Hard bop). 

Béche-de-mer. See Trepang. 

Beckenham. See Bromley. 

Becker, Boris(1967- —), is a German tennis cham- 
pion. In 1985, Becker surprised the tennis world by win- 
ning the men's singles title at the All-England (Wimble- 
don) Championships. He became the youngest man and 
first German to win the men's championship. He also 
won the Wimbledon title in 1986 and 1989. Becker won 
the United States Open in 1989 and the Australian Open 
in 1991. He played in the West German team that de- 


Lord Beaverbrook 


feated Sweden to win the Davis Cup in 1988. Becker is 
known for his powerful serve and acrobatic shotmaking, 

Becker was born in Leimen, near Heidelberg. He be- 

came a professional tennis player immediately after he 
left school in 1984. 
Becket, Saint Thomas à (11187-1170), was an arch. 
bishop of Canterbury. He became famous for his strug- 
gle to keep the English church free from royal control 
and for his dramatic death. 

Becket was born in London and studied in England 
and France. In about 1143, he entered the service of 
Theobald, archbishop of Canterbury, under whom he 
held various church offices. In 1155, King Henry Il ap- 
pointed Becket chancellor of England. Becket adopted a 
luxurious lifestyle and became Henry's favourite com- 
panion. In 1162, Henry made Becket archbishop of Can- 
terbury. Becket took his new position seriously. He lived 
more simply and became a champion of the church 
against royal power. 

A series of bitter conflicts followed between Becket 
and Henry over the king's attempts to gain control of the 
church in England. Becket resisted Henry's efforts to col- 
lect taxes from landowners and on church lands, and to 
try church officials accused of serious crimes. In 1164, 
fearing for his safety, Becket fled to France, but he re- 
turned to England in 1170 and quickly renewed his op- 
position to royal authority. Becket's new defiance irri- 
tated the king. In the hearing of his knights, Henry asked 
if anyone was brave enough to rid him of a single trou- 
blesome priest. Four knights took Henry's remark as a 
royal request. The knights went to Canterbury and mur- 
dered Becket in Canterbury Cathedral. 

Pope Alexander III declared Becket a saint in 1173. 
Becket's tomb at Canterbury quickly became a popular 
place of pilgrimage. Becket's feast day is December 29, 
the date of his assassination. 

See also England (Struggles for power); Canterbury 
Tales. 

Beckett, James Camlin (1912- — ) became a lead- 
ing Irish historian. His books The Making of Modern Ire 
land 1603-1923 (1966) and A Short History of Ireland 
(1952) influenced history 
teaching throughout Ire- 
land and in other coun- 
tries. Beckett wrote or ed- 
ited many articles in 
journals, and a number of 
other important books 
such as Confrontations 
(1973) and The Anglo-Irish 
Tradition (1976). He be- 
came a broadcaster on 
radio and television. 

Beckett was educated at 
the Royal Belfast Academi- 
cal Institution and Queen's 
University, Belfast, North- 
ern Ireland. After working for 11 years as a history E 
teacher, he was appointed lecturer in modern history s 
Queen's University in 1945. He was professor of m 
tory at the university from 1958 until he retired in 19 A 
Beckett, Samuel Barclay (1906-1989), was an a 
novelist, playwright, and poet. He received the Nobel 
Prize for literature in 1969. 


James Beckett 


Beckett was born in Foxrock, a suburb of Dublin. He 
raduated from Trinity College, Dublin, in 1927 and 
oined the literary circle that surrounded Irish novelist 
James Joyce in Paris. Beckett's first novel, Murphy (1938), 
displays an exuberant language that reflects Joyce's in- 
fluence. In 1937, Beckett settled in France. 

After World War II ended in 1945, Beckett began to 
write major works in French, including his trilogy of 
novels, Mollay (1951), Malone Dies (1951), and The Un- 
namable (1953). He continued to write in both English 
and French, translating his works from one language to 
the other, Beckett's play Waiting for Godot (1953) estab- 
lished him as the principal figure in the international lit- 
erary and theatrical avant-garde (see Avant-garde). A se- 
ries of celebrated dramas followed, including Endgame 
(1957), Krapp' Last Tape (1958), Happy Days (1961), Play 
(1963), Not / (1973), and Rockaby (1981). Beckett, who also 
wrote for radio and television, became the most influen- 
tial playwright of his generation. The impact of his writ- 
ing may be seen in the plays of Harold Pinter, Tom Stop- 
pard, Edward Albee, and Sam Shepard. 

Beckett's writing was consistently radically experi- 
mental. His fiction and drama became increasingly sim- 
plified in the elimination of all but a few details. One 
principal image occurs throughout his works, that of an 
aging person struggling with his or her perception of 
the surrounding environment. As images of the past re- 
volve in the imagination of these figures, they question 
their identity and the authenticity of their being. 
Becquerel is the family name of two famed French 
physicists, grandfather and grandson. 

Antoine César Becquerel (1788-1878) performed pi- 
oneer experiments in electricity and electrochemistry. 
His many inventions include the first constant-current 
electric pile, the electromagnetic balance, and the ther- 
moelectric needle, which measures internal body tem- 
perature. He discovered that the energy developed by 
contracting muscle tissue is transformed into heat. Bec- 
Wu" wrote about electricity, magnetism, and physiol- 

Becquerel was born in Loiret, France, and studied sci- 
ence at the École Polytechnique in Paris. After 1837, he 
ies a professor of physics at the Museum of Natural 
1 story in Paris. His sons, Louis Alfred Becquerel (1814- 

jM and Alexandre Edmond Becquerel (1820-1891), 
a distinguished themselves in the fields of physics, 
hi Boy, and medicine. In 1878, Alexandre succeeded 
5 father as professor of physics at the museum. 
d E one Henri Becquerel (1852-1908), son of Alexan- 
HD mond Becquerel, shared the 1903 Nobel Prize for 
A m with Pierre and Marie Curie for his discovery of 
pela radioactivity. In 1896, Becquerel found that rays 
EM from a uranium ore affected a photographic 
PM the same manner as X rays. These rays did not 
E 0 be related to any external source of energy, 
tion in the sun, and were more powerful than the radia- 
pem pure uranium. Following his suggestion, the 
fs Worked on the substance pitchblende and iso- 
rom itthe chemical element radium (see Curie, 
e S; Curie, Pierre). j 
x Pe was born in Paris. He studied at the École 
cole Reo and graduated as an engineer from the 
id s Ponts-et-Chaussées. In 1892, he became pro- 
of physics at the Museum of Natural History, and 
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in 1895 took the same position at the Ecole Polytech- 
nique. Becquerel was elected president of the French 
Academy of Sciences in 1908. 

Bed is an article of furniture used for sleeping or rest- 
ing. Throughout history, beds have ranged from simple, 
straw-filled mattresses to elaborate pieces of furniture 
with elegant frames and decorated with rich fabrics. Like 
other furniture, beds often have served as symbols of 
social rank and wealth. 

Types of beds. Most modern beds consist of a 
frame, also called a bedstead. Accessories called bed- 
ding are usually added. These accessories generally in- 
clude a mattress, sheets, blankets, and pillows. Bedding 
may also consist of a duvet (a down- or fibre-filled cot- 
ton bag). A waterbed is a frame bed with a mattress that 
consists of a vinyl bag filled with water. Dual-purpose 
beds can be used as sofas. A Murphy bed folds up on 
hinges into a cupboard. In Japan and Latin America, 
many people sleep on straw mats laid on the floor. The 
Japanese futon has a layered cotton mattress on a fold- 
ing base. Some people in hot climates sleep in ham- 
mocks (hanging beds made of cloth or net with ropes at- 
tached to each end, which are themselves tied to hooks 
in walls, to posts, or to trees). 

History. Early civilizations had beautifully decorated 
beds. The ancient Egyptians, who created the first fine 
furniture, slept on low wooden couches with legs 
shaped like animals. Some couches were covered with 
gold, ivory, or paint. Instead of pillows, the Egyptians 
used curved, wooden headrests. Ancient Greek and 
Roman beds resembled Egyptian couches. Because the 
Greeks reclined while they ate, couches were used for 
dining as well as sleeping. The Chinese used beds with 
ornamental canopies. However, for thousands of years, 
the most common type of bed was the pallet, which was 
a mattress laid on the floor and filled with straw, reeds, 
wool, or feathers. The quality of the filling depended on 
the wealth of the owner. 

During the Middle Ages, few European houses had a 
separate room for sleeping. Instead, all members of the 
household slept on pallets arranged around the central 
fireplace of a common room. Only royalty and the 
wealthy had bedsteads, which generally consisted of 


Egyptian Museum, Cairo 


An ancient Egyptian bed has a wooden frame carved to re- 
semble the legs and head ofa cow. 
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Nelson Gallery-Atkins Museum, Kansas City, Missouri, USA. 


A Chinese bed of the 14005 rests on a low platform and in- 
cludes curtains, a canopy, and carved wooden railings. 


Musée des Arts Décoratifs, Paris 


A French bed in the Empire style of the early 1800's is made of 
mahogany and decorated with metal designs coated in gold. 


large timber rails supported by heavy square posts. 
Most beds were placed against a wall or in a corner. 
Curtains or sliding wooden panels surrounded the bed 
to provide warmth and privacy. 

By the late 1400s, tall, sometimes intricately carved 
posts had been added to the rectangular frame to sup- 
port the canopy and curtains. Elaborately decorated 
beds of the nobility and the wealthy, called state beds, 
were hung with velvet, silk, and other luxurious fabrics, 
Such beds frequently became the most expensive piece 
of furniture in a household. During the 1600's, beds first 
became fairly common in middle-class homes, The 


A truckle bed is a low bed on wheels that can be stored under 
a larger bed. Such beds were popular in the 1800s. 


An aluminium bed has a slender framework that creates the 
streamlined effect typical of modern furniture design. 


frames were light with carved wooden posts. Some 5 
beds of this time had a truckle bed, a low bed on whee 
that could be rolled under the main bed. a 
Beds of the 1700's and 1800's generally took on à RU 
pler, more graceful appearance. Canopies and hanging: 
became especially elaborate. 
Bed bug is a small, wingless insect that feeds on. 
blood. It lives near the sleeping quarters of its Mos 
The bed bug attacks people, as well as birds and ot Ps 
animals. It pierces the skin of its victim, and then WU 
sharp beak to suck up the blood. Its bite causes thes 
of some people to swell and itch. Ed 
The bed bug is reddish-brown and about 6 milli- val 
metres long when full-grown. Its small size and its 1 
flat shape enable it to hide in tiny cracks and cres 
Bed bugs usually hide during the day and hunt for 5 
at night. They may hide in mattresses and bedspre f 
between floorboards, or in cracks in plaster. Bed E 
may crawl from house to house, or they may be m9 
on clothing or furniture. 


LU 


Abed bug moults (sheds its outer layer of skin) five times be- 
fore maturity. The bed bug above is shown before the first 

moult, left; just after the first moult, in the second larval stage, 
centre; and after eating, during the second larval stage, right. 


The adult bed bug lays its eggs in cracks and crev- 
ices. It may lay from 100 to 250 eggs. The eggs hatch in 
about one or two weeks, but the young bed bugs do not 
become full-grown adults for about two months. Bed 
bugs develop more slowly in cold weather than in warm 
weather, Under ideal conditions, bed bugs may live 
about one year. They are known to survive without feed- 
ing for several months during cool weather. 

Bed bugs can become serious pests to both people 
and small animals because of their irritating bites. How- 
ever, bed bugs are not known to spread disease. The in- 
sects can be controlled by spraying their hiding places 
thoroughly with an effective insecticide (insect-killer), 
such as lindane, or synergized pyrethrum. In badly in- 
fested areas people fumigate their homes (use smoke 
fumes or special insecticide fumes) to kill or drive out 
bed bugs. 

Scientific classification. Bed bugs belong to the order He- 
eco and the bed bug family, Cimicidae. The common bed 

ig is Cimex lectularius. 

Beddington and Wallington were, until 1963, two 
oroughs of Surrey, England. See Sutton; London. 
pond (6732-735), also known as The Venerable Bede, 
Pas English historian and theologian (one who 

hee God and religion). His name is also spelled 

En es consider his Ecclesiastical History of the 
M B Nation (731) the finest historical work of the early 
“h nagas: It is our main source for English history up 
En fares and it earned Bede the title, The Father of 
Bia History. Bede's History has a simple and direct 

Rare it includes colourful and interesting tales. 
iiic le was born in northeastern England, and studied 
antenes of Wearmouth and Jarrow. Like most 
Nod hi men of his time, Bede became a monk. He de- 

se zhi to scholarship at Jarrow. Bede understood 
With he probably some Hebrew, and he was familiar 
eh € writings of such earlier theologians as Am- 
; Augustine, Gregory, and Jerome. 
ment upon 71,635) is a town in the local govern- 
Wver On rict of Bedford Borough, England. It lies on the 
ord is a se, about 80 kilometres north of London. Bed- 
wit Fah NIKE town and an important industrial centre, 
ture of el industries as engineering and the manufac- 
tre of B, ectrical goods. It is also the administrative cen- 
$ isdfordshire, See Bedfordshire. 
Bunyans [^ Meeting House stands on the site of John 
road ju ol d church, and a statue of Bunyan stands at a 
nction in the town centre. See Bunyan, John. 
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Bedford Borough (pop. 132,000) is a local govern- 
ment district in Bedfordshire, England, administered 
from Bedford. Bedford and Kempston are the main pop- 
ulation centres. Arable farming and market gardening 
are the main agricultural activities. Local industries in- 
clude printing and the manufacture of beer, bricks, and 
electronic and engineering goods. The district is also a 
scientific research centre, See also Bedfordshire. 
Bedfordshire, in the southeast midlands of England, 
is one of the smallest English counties. It was once the 
home of John Bunyan, author of The Pilgrim's Progress. 
Before the 19005, it was mainly rural and agricultural, 
but much former farmland has been taken over by facto- 
ries. Bedford, the county's administrative centre, and 
Luton are important centres of industry. 

As an administrative area, Bedfordshire is more than a 
thousand years old. It received its name and present 
form in the A.D. 900s, after King Edward the Elder drove 
the Danes out of the area. The reorganization of Eng- 
land's local government in 1974 had only a small effect 
on Bedfordshire. At that time, Luton, which had been.a 
county borough, became part of Bedfordshire for ad- 
ministration. 


People and government 


Educational institutions in Bedfordshire include Bed- 
ford School, and higher education colleges at Bedford 
and Luton. Cranfield Institute of Technology offers de- 
gree courses in a range of subjects, including aeronau- 
tics and agricultural engineering. 

Customs and recreation. Some ancient traditions 
survive strongly in the county. Ickwell Green, near Big- 
gleswade, has a tall maypole that is used for dancing 
every May Day (May 1). An unusual ceremony takes 
place in Leighton Buzzard on Rogation Monday (the 
Monday before Ascension day). At some almshouses 
(charitable houses) in the town, a choirboy stands on his 
head while part of the will of the houses’ benefactor is 
read. The benefactor, Edward Wilkes, set up the houses 
in 1630. 

Rugby is a popular game, especially in Bedford, 
which also holds a large rowing regatta every July. Luton 
has a professional soccer team that plays in the Football 
League. 

Dunstable has the oldest gliding club in the United 
Kingdom. On summer days, dozens of gliders can be 
seen sailing overhead. Dunstable also has a sports com- 
plex and Luton has two sports centres. Fishing facilities 
are good in Bedfordshire, especially in the rivers Ouse 
and lvel. 

Local government. Bedfordshire is divided into four 
local government districts for administration. The dis- 
tricts are: Luton; Mid Bedfordshire; Bedford Borough, 
which includes Bedford; and South Bedfordshire. Luton 
has the largest population of the four districts, and Mid 
Bedfordshire is the largest district in the area. The 
county council provides some public services through- 
out the county. Bedfordshire Police has its headquarters 
at Kempston. The crown court meets in Bedford. 


Economy 


Manufacturing. Most of Bedfordshire's manufactur- 
ing industries are confined to the three largest towns— 
Luton, Bedford, and Dunstable. 
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Bedford, the administrative centre of Bedfordshire, is a town 
on the River Ouse. Local industries include electrical works, en- 
gineering companies, and sweet factories. 


Luton is one of England's largest motor-vehicle manu- 
facturing centres. Engineering workers produce ball 
bearings and roller bearings, industrial instruments, and 
electrical goods. A long-established Luton industry is 
hat making. Other manufactures are furniture, textiles, 
building materials, chemicals, and beer. 

Bedford is a centre for marine, electrical, and general 
engineering. Other manufacturers produce confection- 
ery and shoes. Bedford has a small chemical works. 

Dunstable has large works producing paper and 
printing. The town has expanded in recent years be- 
cause Luton car makers have set up overflow factories. 
Other factories in Dunstable produce building materials. 
Both Biggleswade and Leighton Buzzard have engineer- 
ing works and factories producing clothing. 

Agriculture. The main farming activity is vegetable 
production for London markets or for freezing and can- 


Facts in brief about Bedfordshire 


Administrative centre: Bedford. 

Largest towns: Luton, Bedford, Dunstable, Leighton Buzzard. 

Area: 1,235 square kilometres. 

Population: 7997 census—514,200. 

Chief products: Agricu/ture—barley, dairy cattle, vegetables, 
wheat. Manufacturing—beer, bricks, building materials, 
chemicals, chocolate and confectionery, clothing, electrical 
goods, furniture, industrial instruments, motor vehicles. 


ning. The area around Biggleswade is Particularly ferti, | 
Some farmers carry on mixed farming in the north, and 
there are some dairy farms in the south. 

Quarrying, together with related industries, Provides 
work for many Bedfordshire people. The county's quar. 
ries produce chalk, clay, sand, gravel, and fuller's earth, 
Brickmaking is a local industry. 

Transport and communications. Two of the chief 
roads connecting London with northern England pass 
through Bedfordshire. They are the M1 motorway and 
the Great North Road, the A1(M). 

Three of the main railway routes from London to 
Scotland pass through Bedfordshire. 

Luton has a rapidly expanding civil airport, which pro- | 
vides passenger services to other British airports, and 
many tourist flights to other European countries. 

Each of Bedfordshire's large towns has its own weekly 
newspaper. Chiltern Radio, an independent local sta 
tion, and BBC Radio Bedfordshire serve most of the 
county. 

Location and size. Bedfordshire is bounded onthe 
north by the counties of Northamptonshire and Cam- 
bridgeshire, on the southeast by Hertfordshire, and on 
the west by Buckinghamshire. The longest distance from 
north to south is 51 kilometres, and the longest distance 
from east to west is 34 kilometres. js. 

Land features. The highest land in Bedfordshire lis 
in the south, where chalk hills rise to about 240 metres 
above sea level. The land then falls to a narrow plain of 
heavy clay, which extends from the west near Leton 
Buzzard to the east near Potton. Lying against this d y 
belt is a narrow range of hills called the Greensand Hi ; 
Northern Bedfordshire is composed of clay, broken P 
by areas of limestone in the Ouse valley, northwest 0! 
Bedford. 

The River Ouse, which runs from Northamptonshire 
to the Wash, enters the county at its northwestern r 
boundary, near Turvey. It winds through the Mo ; 
Bedford and leaves the county in the northeast. i 
its main tributaries, the Ivel, was once used as a wal 


the nori 


Bedfordshire is a county in central England lying D 
west of London. 


way for access to parts of eastern Bedfordshire. 

Climate. In the lower Ouse Valley, average rainfall is 
50 centimetres a year. Annual rainfall is about 70 centi- 
metres in the Chiltern Hills. January temperatures aver- 
age 3°C, and the average July temperature is 16° (64 


History 


Archaeologists have found much evidence of prehis- 
toric settlements in Bedfordshire. Soon after 500 B.C., 
early Iron Age people began to farm the downland and 
other areas. They built forts along the chalk hills. 

The Romans set up a posting station, which they 
named Durocobrivae, at Dunstable, where Watling 
Street crosses the Icknield Way. 

Later, the Angles and Saxons settled in the county. 
Their cemeteries are at Kempston, Luton, Sandy, Tot- 
ternhoe, and Leighton Buzzard. During the reign of King 
Alfred, the Danes occupied part of Bedfordshire. 

Dunstable was founded by Henry | in the early 1100s. 
He set up an Augustinian monastery there. Henry III, in 
the 1220s, besieged and demolished Bedford Castle. 

John Bunyan was born at Elstow, near Bedford. He 
spent 12 years in prison at Bedford, where he began to 
write The Pilgrim's Progress. He lived in Bedford after 
his release, Bunyan is buried at Bunhill Fields. Admiral 
Byng, who was found guilty of neglect of duty in action 
and executed in 1757, is buried at Southill Church. John 
Howard, who campaigned to improve prison conditions 
inthe 17705, lived most of his life at Cardington. 

_ Many of the Dukes of Bedford played influential roles 
inthe histories of the county and the country. Lord John 
Russell, a prominent politician in the mid-1800$, was 
twice prime minister. 

Related articles in World Book include: 


Bunyan, John Ouse 
wns. John Russell, Lord John 
tite | John United Kingdom, History of 


rope is a place of wild confusion and noise. The 
StM comes from the word Bethlehem. The hospital of 
iiec. of Bethlehem was founded as a lunatic asylum 
à Ree 1400s at Southwark, in London. In the 1670s 
like ani; ospital was built, where patients were exhibited 
pall mals in a zoo. The public visited the hospital and 
Th o watch the patients as an entertainment. 
don Us cm was moved to buildings in Lambeth, Lon- 
ETE 815. It moved to Beckenham, in South London, 
hida and became a modern mental hospital. The 
peril g at Lambeth became the site of the present Im- 
Bed Museum in 1936. 
a remus terrier is a dog that looks somewhat like 
otha lts head is pear-shaped and has a silky topknot 
as a soft ich gives its face the lamb-like appearance. It 
Wesen fleecy coat, which may be blue, reddish blue, 
a slende et liver coloured. The dog has long legs and 
centimetr ; high arch-backed body. It stands about 40 
05 kilo res high and weighs between about 7.5 and 
d ene The dog is named after the town of Be- 
red in AR Northumberland, England. It was originally 
great Out 1825. A true terrier, itis a hardy dog wi 
Vermin a Js and endurance. It was developed to hunt 
Sportin ind game. Breeding has lessened its strong 
i nd instincts, but it remains an intelligent and spir- 
9. See also Dog (picture: Terriers). 
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Bedouins are an Arab people who traditionally were 
nomadic herders in the deserts of the Middle East. Al- 
most all of the approximately 1 million Bedouins are 
Muslims and speak some form of the Arabic language. 

The Bedouins who follow their traditional way of life 
travel the deserts seeking fresh water and pastureland 
for their camels, goats, and sheep. They live in tents and 
wear clothing made from the skin and hair of their ani- 
mals. The Bedouins eat mostly dairy products, dates, 
and rice. They trade meat and dairy products from their 
livestock to people in nearby villages for knives, pots, 
and other manufactured goods. 

The Bedouins are proud and extremely independent. 
They live by a moral code that emphasizes such values 
as courage, generosity, and tribal loyalty. Insults to their 
pride sometimes lead to bloody feuds between tribes. 

Since the mid-1900s, increasing numbers of Bedouins 
have abandoned their traditional nomadic life. They seek 
such modern advantages as better health care, educa- 
tion for their children, and jobs with higher wages. The 
desert Bedouins have fewer people with whom to trade 
because many villagers have moved to cities. 

Most countries in the Middle East have set up pro- 
grammes to encourage Bedouin settlement. For exam- 
ple, some governments give them land on which they 
can farm and raise livestock, and others build housing 
projects for them. 

See also Egypt (Rural life); Saudi Arabia (Way of life; 
picture). 

Bedsore is an ulcer (open sore) in the skin caused by 
prolonged and excessive pressure. Bedsores, also called 
pressure sores, occur primarily among bedridden peo- 
ple who cannot change position frequently. They are es- 
pecially common among elderly, malnourished invalids 
and paralysed people. Bedsores can develop on any 
part of the body but occur mostly over bony areas, such 
as the hips, spine, and heels. 

Bedsores develop after prolonged, constant pressure 
causes the collapse of blood vessels in an area of the 
skin. The area no longer receives enough blood and the 
tissues begin to die from lack of oxygen. The skin turns 
red and cracks, and an ulcer eventually forms. Bedsores 
often become infected. 

Bedsores can be prevented by good nursing care, in- 
cluding frequent changing of the patient's position and 
keeping the skin clean and dry. The sores can also be 
avoided by using special bedding that distributes the 
body weight evenly, plus special padding under bony 
areas. Treatment includes keeping the sores clean, dry, 
and free from pressure. 

Bedstraw is one of a group of plants that were once 
used for mattresses. They are slender herbs with square 
stems. Their leaves grow in whorls (circles) of four to 
eight at each joint of the stem. The tiny white or brown- 
ish flowers have three or four petals. The seed pod, 
often bristly, has two ball-shaped sections that split 
apart when ripe. Each section contains one seed. 

Bedstraws have weak stems. They sprawl and scram- 
ble over other plants. They grow ina variety of habitats. 
Lady's bedstraw is an attractive grassland species with 
golden-yellow flowers. It smells of new-mown hay. 

Scientific classification. Bedstraws belong to the madder 
family, Rubiaceae. They are genus Galium. Lady's bedstraw is G. 


verum. 
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A honey bee worker hovers over a flower, sucking up nectar with its tongue. These bees also 
gather pollen, which they carry in areas called baskets on their hind legs. 


important food crops, including fruits and vegetables, 
Bee depend on bees for fertilization. 
Bees probably developed from wasplike ancestors 
Bee is an insect that lives in almost every part of the that first got their food by eating other insects. These 
world except near the North and South poles. Bees are creatures gradually switched to flowers as their food 
one of the most useful of all insects. They produce source. In time, bees became completely dependent on 
honey, which people use as food; and beeswax, whichis flowers for food. The flowers, in turn, benefited from the 
used in such products as adhesives, candles, and cos- bees. Scientists believe that over the years, bees helped 
metics. There are about 20,000 species (kinds) of bees. create the wide variety of flowers in the world today by 
Only the kinds known as honey bees make honey and spreading pollen among various plants. 
wax in large enough amounts to be used by people. Like most insects, bees have three pairs of legs and 
Flowers provide food for bees. The bees collect tiny four wings. They also have a special stomach, called a 
grains of pollen and a sweet liquid called nectar from honey stomach, in which they carry nectar. All female 
the blossoms they visit. They make honey from the nec- bees have a sting, which they use for self-defence. 
tar, and use both honey and pollen as food. During their Bees can be grouped into two general categories. 
food-gathering flights, bees spread pollen from one Most are solitary bees—that is, they live alone. Honey 
flower to another, thus pollinating (fertilizing) the plants bees and bumble bees are examples of socia/ bees that 
they visit. This enables the plants to reproduce. Many live and work together in large groups, or colonies. 


Three kinds of bees m 
up a honey bee colony. TI r 
colony consists of thousan' R 
of workers, one queen, ân 
few hundred drones. 


Worker Queen Drone 


Workers store nectar and pollen in some cells of the honey- 
comb, Other cells hold eggs and developing bees. Ten square 
centimetres of honeycomb contains about 60 cells. 


The honey bee colony 


Atypical honey bee colony is made up of one queen, 
thousands of workers, and a few hundred drones. The 
queen is the female honey bee that lays eggs. The work- 
ers are the unmated female offspring of the queen. The 
drones are the male offspring. 

Honey bees live in hives. The hive is a storage space, 
such as a hollow tree or a box, which contains a honey- 
comb. The honeycomb is a mass of six-sided compart- 
ments called ce//s. Worker bees build the honeycomb of 
Wax produced by their bodies. They also collect a sticky 
Mane called propolis, or bee glue, from certain 

inds of trees. They use it to repair cracks in the hive. 
ms recon is used to raise young bees and to 
e ae . The queen bee lays one egg in each cell in 
iHd the honeycomb. In general, the cells containing 
fa ux and developing bees are in the centre of the 
Td is hs is called the brood nest. The bees store 
bs ay honey in cells above and around the brood 
Dia " same cells may be used for different purposes. 
ils A e spring and summer, many cells are used to 
ARA bees. In the autumn, brood production 
throug h erco; are available for storing honey 
ne contents of the hive are a prized source of food 
Se NIS including bees from other colonies. 
ds m ers always guard the entrance to the hive. 

Sd ae each hive have their own special odour. The 
"m mes can detect bees from other hives by their 
Td guard bees attack strangers, whether they are 

TEA iad the colony, bears, or human beings. 
jars the hiv T to the hive is great, such as a bear that 
mone (che ee e guard bees give off a special phero- 
mone, whio ma substance), The scent of this phero- 

TET smells like bananas, alerts other bees in 
‘0 come to the aid of the guards. 


The body of the honey bee 


TI 
wed on bee, like all insects, has a body that is di- 
andthe ap j^ Sections: the head, the thorax (chest), 
inthe abqo, omen. The insects honey stomach is located 
fine hairs, W en. The bee's body is thickly covered with 
grains of , hen a bee travels from flower to flower, 


S of n 
of pollen stick to these hairs. Honey bees range in 
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colour from black to shades of light brown. Drones are 
slightly larger than workers, and queens are longer than 
both workers and drones. 

Eyes. A bee has five eyes—three small ones that form 
a triangle on top of its head, and a large compound eye 
on each side of its head. Each compound eye has thou- 
sands of lenses crowded closely together. 

Honey bees were the first insects known to be able to 
distinguish colours. Bees have three kinds of colour- 
sensitive cells in their eyes. These visual cells are espe- 
cially sensitive to blue, yellow, and ultraviolet rays, 
which humans cannot see. However, bees cannot distin- 
guish red. To them it blends in with green. In addition to 
colour, bees can distinguish different geometrical pat- 
terns, such as those of different kinds of flowers. 

Antennae are slender, jointed feelers attached to the 
front of the bee's head. They have tiny sense organs that 
provide a means of smelling. Tiny hairs on the antennae 
probably serve as organs of touch. 

Mouth. The bee uses its tongue to suck water, nectar, 
and honey into its mouth. The tongue is a flexible tube 
on the outside of the bee's head. It can be shortened, 
lengthened, and moved in all directions. On the sides of 
the tongue are two jaws. The bee uses its jaws as tools 
to grasp wax and pollen. 

Strong muscles are attached to the inside walls of the 
mouth. À bee sucks nectar up its tongue, through its 
mouth, and into its honey stomach. It can also reverse 
this process and bring food from its stomach out 
through its mouth. In this way, workers put nectar into 
wax cells or give it to other bees. 

Wings. A bee has two thin wings on each side of its 
thorax. The two front wings are larger than the hind 
wings. When the bee flies, the front wings and the 
smaller hind wings become fastened together by a row 
of tiny hooks along the edge of the front wings. 

The wings can move up and down, and forward and 
backward. A bee can fly forward, sideways, or back- 
ward, and can hover in one place in the air. 

Legs. A bee has three legs on each side of its thorax. 
Each leg has five main joints, plus tiny segments that 
make up the foot. The worker bee uses its legs for walk- 
ing, for brushing pollen off its body, and for handling 
wax. It carries pollen and propolis on its hind legs. 

Each front leg has a notched structure called the an- 
tenna cleaner. The bee uses it to clean dirt from its an- 
tennae. On the outside of each of the hind legs of 
worker bees is a smooth area surrounded by long, 


Interesting facts about bees 


Fossil bees found trapped in amber probably lived 80 million 
years ago. 
The bee is Chalicodoma pluto, a mason bee about 4 
centimetres long. The largest honey bee, called the giant honey 
bee, is about 20 millimetres long. 
Size of a bee colony. A strong, healthy colony may contain be- 
tween 50,000 and 60,000 bees. ; 
The smallest bee is Trigona minima, a stingless bee only 2 mil- 
limetres long. The dwarf bee, the smallest honey bee, is about 1 
timetre long. 
Spe etd bees can fly at about 25 kilometres per hour. 


Taste. Honey bees can identify a flavour as sweet, sour, salty, or 


bitter. d po 
A worker honey bee collects enough nectar in its lifetime to 


make about 45 grams of honey. 
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Head of a worker bee 


Three simple eyes 


Body of a worker bee 


Forewing 


Nervous 
system 


Foreleg, with antenna 


being cleaned in notch 


curved hairs. This area, called the pollen basket, is used 
to carry pollen. Hairs on the inside of the hind legs help 
load pollen into the pollen basket. When the worker re- 
turns to the hive, it places its hind legs down into a cell 
and kicks off the pollen. Another worker uses its head to 
flatten out the pollen on the bottom of the cell. 

Sting. Most bees depend on their stingers, or stings, 
as their only means of defending their homes and their 
lives. Glands attached to the sting produce a venom 
(poison) made up of complex chemical substances. 

The sting of a worker bee is straight, with barbs 
(hooks) on it. When the bee thrusts the sting into flesh, 
the barbs hold tight, and the stinger pulls out of the 
bee's body. But muscles inside the sting keep working 
and force it deep into the wound. At the same time, 
muscles pump more poison down the sting. A worker 
bee dies soon after losing its sting. 

The queen bee has a smooth, curved sting that she 
uses only to kill other queens. Queens do not lose their 
stings as do workers. Drones have no stings. 

A bee sting causes sudden pain, and the poison pro- 
duces continued pain and swelling. A person stung by a 
bee should scrape the stinger off immediately, being 
careful not to pinch or squeeze it. This action reduces 
the amount of poison that enters the wound. Some peo- 
ple are so sensitive to bee stings that they may die from 
only one sting unless a doctor treats them quickly. 

During the 19705, some U.S. scientists became con- 
cerned that swarms of vicious South American "killer 
bees” might spread to North America. If their hive is dis- 


A barbed stinger, magnified about 200 times, grows from the 
end of a worker bee's body. The bee uses it for self-defence. 


Middleleg ^ Hindleg basket 


turbed, these bees attack anything that moves. They at- 
tack in large numbers, and their stings have killed peo- 
ple and animals, These bees developed in Brazil in the 
late 1950's and early 19605. A researcher had imported 
aggressive African honey bees that produce large 
amounts of honey. Some of the colonies escaped, and 
some of their queens mated with local drones. The re- 
sulting hybrids spread rapidly throughout much of 
South America, Central America, and Mexico. 

Swarms of hybrid bees reached Texas in 1990. They 
have since been sighted in southern New Mexico, Ari- 
zona, and California. They are expected to have a serious 
impact on beekeeping in the United States. Scientists 
are working to reduce the impact through control of 
wild populations and management of domestic colo- 
nies. 

Regulating body temperature. In order to fly, 
honey bees must maintain their flight muscles at a tem- 
perature of at least 30 °C. When honey bees are in flight, 
the heat from the energy they use up is usually enough 
to keep their flight muscles warm. When not flying, they 
shiver to stay warm. 

Unlike most other insects, honey bees do not hiber- 
nate during the winter. Instead, they form a dense clus: 
ter in the hive. The clustered bees keep warm by shiver 
ing and by crowding together to seal off escaping heat. 

Honey bees can also withstand extreme heat inside 
the hive. In a hot hive, bees crowd less closely together, 
creating air channels between them. They also gather 
water and sprinkle it in the hive. As the water evapo- 
rates, it cools the hive. 


Life of the honey bee 


From egg to adult. Bees develop from eggs laid by 
the queen. During mating, the drone places semen (fer 
tilizing fluid) inside the queen's body. The semen co 
tains sperm (male sex cells). The queen stores the spe" 
in a sac in her abdomen. If the queen releases sperm 
onto an egg, the egg hatches into a worker. If she does 
not release sperm, it develops into a drone. e 

Honey bee eggs are pearly white and about as big i 
the head of a pin. A bee starts to develop as soon ast 
queen lays the egg. After three days, a tiny wormlike 
larva crawls out of the egg. The workers place larval fe 
food, called royal jelly, in the bottom of each cell int 


stages in the life of a bee 


Full-grown 
bee larva 


Larva fed 


Egg laid 
by worker 


by queen 


brood nest. Royal jelly is a creamy substance, rich in vi- 
tamins and proteins. It is formed by glands in the head 
of young worker bees. When the larva is three days old, 
the workers begin feeding it a mixture of honey and pol- 
len called beebread. 

The workers build a wax cap over the cell about five 
days after the larva hatches. A great change then takes 
place, The wormlike larva becomes a pupa. Then the 
pupa develops into an adult. The adult worker bee bites 
its way out of the cell about 21 days after the egg is laid. 
Drones take about 24 days to develop. See Larva; Pupa. 

Growth of the queen. A colony needs a new queen 
ifthe old queen disappears or becomes feeble. A new 
queen is also needed if the old queen and part of the 
colony decide to leave and build a new hive. 

In some unknown way, the workers select a few lar- 


Hive life in 
spring and summer 
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Young adult 
leaves cell 


Larva becomes 
a pupa 


vae to become queens. They feed these larvae only royal 
jelly. At the same time, other workers build special cells 
for the queens to grow in. A queen cell looks like half a 
peanut shell hanging from the honeycomb. About 53 
days after hatching, the queen larva becomes a pupa. 
The queen crawls out of the cell about 16 days after the 
egg is laid. Scientists believe bees may add a special 
substance to the queen's royal jelly to make her grow 
faster and have a different appearance from the workers. 
Mating flight. When the young queen emerges from 
her special cell, the bees in the colony pay little atten- 
tion to her. She eats honey and gains strength. If two 
queens hatch at the same time, they fight until one 
stings the other to death. The old queen may leave the 
colony, or she may fight with the young queen. After the 
young queen has killed her rivals, she flies from the 


Larva sealed 
in its cell 


Bees perform a variety of jobs in warm weather. Nurse bees, /eft, clean the empty cells and care 
for the larvae. The queen, centre, lays eggs, one in a cell. Workers defend ti 
invading wasp to death, bottom centre. Field workers, right, return to the hi 
and pollen. Bees at the entrance to the hive fan in fresh air with their wings, 


he hive by stinging an 
ive loaded with nectar 
bottom right. 
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hive. She may mate with one or sometimes several 
drones. The young queen then returns to the hive and 
begins to lay eggs two or three days later. After mating, 
the queen can lay eggs for the rest of her life. A queen 
may live as long as five years and produce up to a mil- 
lion eggs during her lifetime. 

Swarming. When a colony becomes overcrowded, 
the queen's egg-laying power diminishes. The workers 
then build cells for new queens. In these cells, the old 
queen deposits eggs. After these eggs develop into 
pupae, the workers cover the cells with wax. A few days 
after the new queen cells are covered over with wax, 
many of the workers and the old queen leave the hive as 
a swarm. Their flight to form a new colony is called 
swarming. Some workers stay behind in the hive and 
care for the larvae and the new queen. 

The swarm clusters around a branch or a post after 
leaving the hive. Workers called scouts then seek out a 
location for the new colony. Each scout returns to the 
swarm and uses a special "dance" to indicate the dis- 
tance and direction of the site it has found to the other 
scouts, The scouts then investigate one another's sites. 
Ata signal, the entire swarm travels to whichever site 
seems best. “Streaker” bees who know where the new 
site is lead the way. The queen follows. 

Finding food. Flowers provide bees with the pollen 
and nectar they use as food. Pollen is the young bees’ 
source of important fats, proteins, vitamins, and miner- 
als. The sugar in nectar is mainly a source of energy. 

Scout bees search for food for the hive. When a scout 
finds food, it returns to the hive and uses a dance to tell 
the other bees where the food is in relation to the sun. 


Hive life 
in autumn 


The dance is similar to the one scout bees use to indi- 
cate the location of a suitable site for the new hive. 

If the food is located toward the sun, the scout makes 
a series of rapid runs in a modified figure-8 pattern up 
the honeycomb. If the food is located 30° to the right of 
the sun, the scout makes a series of runs 30° to the right 
of an imaginary vertical line on the honeycomb. The 
dance also indicates the distance of the food. The faster 
the scout dances, the closer the food. 

Making honey. Flowers have special glands, called 
nectaries, that produce nectar. Worker honey bees suck 
up nectar from the flowers with their long tongues and 
store it in their honey stomachs. When a worker has 
filled its honey stomach with a load of nectar, it returns 
to the hive. There, it regurgitates (spits up) the nectar 
back through its mouth. It either gives the nectar to 
other bees or puts it in an empty cell in the hive. The 
worker bees in the hive then add certain enzymes to the 
nectar. As the water in the nectar evaporates, the nectar 
changes into honey. 

Workers then put wax caps on the honey-filled cells. 
Beekeepers collect honey from the combs. But they 
leave enough in the hive to feed the bees. See Honey. 

Making wax. Special wax-producing glands develop 
in the abdomens of workers who are about 10 days old. 
The workers eat large amounts of honey, and the glands 
convert the sugar in the honey to wax. The wax oozes 
through small pores (holes) in the body and forms tiny 
white flakes on the outside of the abdomen. A bee usu- 
ally makes eight flakes at a time. The bee picks them off 
its abdomen with its legs and moves them up to its jaws. 
After chewing the wax, the bee puts the wax on the part 


As cold weather sets in, the queen and workers cluster together on the honeycomb for warmth. 
They feed on honey that the colony stored up during the spring and summer. In this picture, the 
bees have already eaten the honey that had been stored in some of the cells, bottom left. Some 
workers, right, collect food out of full cells. Others, bottom right, push the drones out of the hive. 


Abee swarm may include thousands of bees. They crowd 
around a branch while scouts search for a site for a new hive. 


ofthe honeycomb that it is building. The bee produces 
beeswax only when it needs the wax to build a honey- 
comb, In general, a worker makes wax from the 10th to 
léth day of its life. See Beeswax. 

_ Division of labour. Laying eggs is the queen's only 
job. In the spring, the queen may lay as many as 2,000 
eggs a day—about one every 43 seconds. 

à The only function of drones is to mate with queens. 
gi bee drones usually do not mate with the queen 
9 hive in which they live. They may fly miles away to 
eh queens from other hives. Drones are present 
dis lony only during the summer. They depend on 

e e to feed them because their tongues are not 

$ ] aoigh to obtain nectar. In the autumn, when food 

aa les scarce, the workers stop feeding the drones 
y rive them out of the hive to die. 

a do not lay eggs and do not mate. They per- 
me eal of other jobs, however. For the first three 
ius adult life, a worker cleans the hive. It spends 

several days feeding developing honey bees. 


mr. 
Hive 


locatin, 
Pattern, ae Aworker bee called a scout dances a figure-8 
ject. lE io, oneycomb to show the location of the distant 
peted. The fa rapidly the bee dances, the nearer the food is 
Position of roa line between the loops of the 8 indicates 
e nectar in relation to the sun. 
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Then the worker begins to produce wax and to build 
honeycomb cells. After building the honeycombs, the 
worker stands guard at the hive entrance and receives 
nectar collected by other bees. Finally, when a worker is 
about three weeks old, it begins to hunt for food. It con- 
tinues this job for the rest of its life. During the busy 
summer months, a worker may live for only about six 
weeks. During the less active months of autumn and 
winter, a worker may live for several months. 

Enemies. Bees have many enemies. Bears, honey 
badgers, ants and other animals may destroy the hive in 
their search for honey. Birds such as the honey buzzard, 
honey guide, and bee-eater specialize in a diet of bees 
and wasps. The wax moth may ruin a weak colony by 
eating the wax in the honeycomb. Worker bees try to 
protect the colony by stinging invaders to death, but 
they do not always succeed. Wasps called bee killers 
hunt down worker honey bees, paralyse them, and lay 
their eggs on them. When the wasp’s larva hatches out, 
it feeds on the body of the paralysed bee. A bug called 
the bee assassin makes a speciality of feeding on bees 
that it catches in flowers. In much of the world, tiny par- 
asites called honey bee mites attack developing honey 
bees. These mites have destroyed thousands of hives in 
Asia, Europe, and North and South America. 

Both young and adult bees sometimes fall victim to 
such diseases as European foulbrood and American 
foulbrood. These diseases may turn the bees into a 
gummy, lifeless mass. Human activities also harm bees. 
Insecticides meant to kill other insects kill thousands of 
bees each year. Weed sprays take away an important 
source of bee food by killing weeds and their flowers. 


Kinds of bees 


There are approximately 20,000 species of bees. They 
can be divided into two main groups—social bees and 
solitary bees. Social bees live in colonies, while solitary 
bees live alone. Most kinds of bees are solitary. 

Social bees live in colonies that have as few as 10 or 
as many as 80,000 members. Honey bees seem to have 
more highly developed societies than other species. 
Stingless bees and bumble bees follow honey bees in 
social development 

Stingless bees have small stings but do not use them 
as weapons. They prefer to bite with their jaws. Sting- 
less bees live only in tropical and semitropical areas. 

The largest kind of stingless bee is about as big as a 
honey bee, and the smallest is about the size of a mos- 
quito. Stingless bees build nests in trees, on walls, in 
crude hives, or in open areas. They usually build their 
honeycombs in horizontal layers. An outer wall sur- 
rounds the nest except for a small entrance. Colonies 
may have from 50 to tens of thousands of bees. 

Some of the larger stingless bees store honey. This 
honey has long been an important local food source for 
peoples throughout the tropics. 

Bumble bees live in colonies of 50 to several hundred 


bees. Their honey has a pleasant flavour, but their nests 


contain only small amounts. See Bumble bee. 
thousands of 


Solitary bees live alone. But sometimes i 
solitary bees gather in a small area and build their nests 
close together. There are no workers among the solitary 
bees. Each female is like a queen that does her own 
work. She builds her own nest and stores pollen and 
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Five kinds of bees 


Stingless bees often build their nests in hollow tree trunks. 
Colonies of these social bees may have from 50 to several thou- 
sand members. They live only in tropical and semitropical areas. 


The carpenter bee bores a tunnel in wood for its nest. It di- 
vides the tunnel into several cells, separated by wood chips 
mixed with saliva. Each cell contains an egg and some food. 


The leafcutting bee also nests in tunnels. It fills the tunnels 
with cells made of small pieces of leaf mixed with saliva. 


The mining bee burrows into loose ground to make its nest. 
Mining bees are considered solitary insects, but many share the 
same main tunnel to the surface of the ground. 


The mason bee sometimes builds its nest on a stone wall. The 
nest consists of several cells made of clay and saliva. 


_ hives. 


nectar in it. Then she lays an egg on the pollen in each 
of the cells, seals the nest, and flies away. When the 
eggs hatch, the larvae eat the stored food. The most im- 
portant kinds of solitary bees are the carpenter, leafcut. 
ting, mining, mason, and cuckoo bees. 

Carpenter bees build their nests in dead twigs or 
branches. The female digs a tunnel, puts pollen and nec- 
tar at the bottom, and lays an egg. She spreads tiny 
wood chips cemented together with saliva across the 
top of the cell. This ceiling acts as a floor for the cell 
above. The tunnel has a series of cells, each containing 
food and one egg. 

Leafcutting bees cut out pieces of leaves and pack 
them into small nests in tunnels. They lay eggs on food 
which they put into the nests. They may build their tun- 
nels in the ground, in branches, or in pieces of soft 
wood. A tunnel may have six or more cells, one above 
the other. 

Mining bees usually dig tunnels in the ground. Some 
kinds show the beginnings of social living. After a few 
bees dig out a main tunnel, each female digs a short 
tunnel in the side walls. She provides this tunnel with 
pollen and nectar, and lays an egg on the food. Some 
kinds of mining bees post a guard at the entrance to the 
main tunnel. This guard bee attacks any strangers. 

Mason bees sometimes build their nests in decaying 
wood or in snail shells. One kind strengthens the snail 
shell with its saliva and small bits of stone. The female 
puts food in the shell, lays an egg, and covers the whole 
nest with dried grass, twigs, or pine needles. Another 
kind of mason bee builds its nest on a wall or large 
stone. It gathers clay, moistens it with saliva, and forms 
cells that stick out from the wall. The female provides 
the cells with food and lays an egg in each. Then she 
covers the group of cells with a mixture of clay and sa 
liva. The clay hardens and protects the eggs. 

Cuckoo bees do not build their own nests. They ca 
not provide food for their young, because they have no 
pollen baskets on their hind legs. Some kinds of cuckoo 
bees lay their eggs in the nests of other solitary bees. 
The cuckoo bee larvae usually emerge first and eat the 
food before the other larvae hatch. 


Beekeeping 


The people of the Stone Age, thousands of years ap 
ate honey that they stole from the hives of wild bees. 
Some of these people learned to make crude hives for 
the bees, so the honey would be near their homes. The) 
probably made these first beehives out of hollow logs;* 
pot placed on its side, or a basket turned upside down. 
Later, farmers in Europe built straw skeps that looked 
like upside-down baskets. Colonists probably took 7 
honey bees with them from England to Virginia, then al 
English colony in America, in 1622. f 

As an industry, beekeeping is most highly deve” 
oped in Australia, Canada, and the United States. Farm 
ers who keep hives of bees can sell the honey an 
wax. The bees also aid farmers by pollinating many re, 
crops. Commercial beekeeping, also called apicultu á 
began in the mid-18005 after the invention of mo! lem 


iS 
Honey was used as a sweetener before sugar veo 


used. It is a basic ingredient in many cakes an! bis 


Ene" 


Astandard hive has removable drawerlike supers. The queen 
stays in the brood chamber, but workers can pass through the 
queen excluder to store nectar in the shallow super. 


Honey is also popular as a spread, on bread or crackers. 
Itis easily digested, 

Beeswax is used in candles, lipsticks, polishes, water- 
proofing compounds, and other products. 

Most beekeepers provide standard hives for their 
bees, The hives are made up of several removable 
drawerlike supers (sections). The bees build their honey- 
combs inside the supers on movable frames that hang 
10millimetres apart. Bees can pass through this bee 
Space to all parts of the hive, and the beekeeper can 
move the frames about. Generally, each super holds 10 
ay or frames, and each comb contains about 8,000 
ce beekeepers keep from 40 to 75 hives in one lo- 
leak they have more colonies, they use out-apiaries 
a ae several kilometres apart. The out-apiaries 
fend € separated so that there are enough plants 
iy E supply the required quantity of nectar. A col- 
d n gather up to about 7 kilograms of nectar in a 
one must learn to handle their bees carefully 
ie wed will not sting them. Slow, deliberate move- 
mene i vet disturb bees as much as quick move- 
cloth 5 eekeepers usually wear veils of wire screen or 
Wan apte their faces. They tie their clothing at the 

ligera ‘gets Most beekeepers wear gloves with 
ing m thumbs cut off to allow more delicate han- 

Son, n n beekeepers do not wear gloves. 

anda que eekeepers sell packages containing workers 
ct mS to honey producers. Other beekeepers rent 

da cet Farmers place the hives in or near fields, 

Asah a pollinate the crops. 
studying b by. Many people are more interested in 

ai and their habits than in gathering honey. 
can wateh keep bees in a glass-walled hive, where they 
the queen | orkers communicate by dancing, and see 
for th laying eggs while some of the workers care 

s young. 
ie ja can be kept in both city and farm areas. People 

P hives in gardens, back Hi 
ees are eas , baci yards or on rooftops. Honey 
y to handle, and their honey may be eaten 


wear protective veils. Light-coloured clothes help 
provide protection from stings. A few experienced beekeepers 
handle the bees and honeycombs with their bare hands. 


or sold. A beginner must buy bees either as a package 
of workers and a queen, or as a complete hive. 

Scientific classification. Bees belong to the order Hyme- 
noptera, or membrane-winged insects. They make up the super- 
family Apoidea. The order Hymenoptera also includes ants and 
wasps. Honey bees, bumble bees, and stingless bees are mem- 
bers of the family Apidae. The honey bee is Apis mellifera. Leaf- 
cutting bees and mason bees belong to the family Megachili- 
dae. Carpenter bees and cuckoo bees are in the family 
Anthophoridae. Mining bees belong to the family Andrenidae. 


Related articles in World Book include: 


Beeswax Bumblebee Insect Nectar 
Bionics Clover (pictures) Pollen 
Honey Larva Pupa 
Outline 
1. The honey bee colony 

Il. The body of the honey bee 
A. Eyes D. Wings G. Regulating 
B. Antennae E. Legs body temper- 
C. Mouth F. Sting ature 

Ill. Life of the honey bee 
A. From egg to adult F. Making honey 
B. Growth of the queen G. Making wax 
C. Mating flight H, Division of labour 
D. Swarming |. Enemies 
E. Finding food 

IV. Kinds of bees 
A. Social bees B. Solitary bees 

V. Beekeeping 
A. As an industry B. As a hobby 

Questions 


What function does the bee's honey stomach serve? 

What is the queen? What are workers? Drones? 

What do bees use propolis for? 

How many eyes does a bee have? On what part of the head are 
they located? 

What animals are enemies of bees? 

Why are drones driven from the hive in the autumn? 

What is the name of the food eaten by bee larvae? 

How do bees indicate to one another the location of a new hive 


site? 
How do flowers benefit from bees? 
What is swarming? 
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Bee-eater is any member of a family of about 25 spe- 
cies of birds related to kingfishers. They live in southern 
Europe, Africa, Asia, and Australia. These birds are 
called bee-eaters because they feed chiefly on flying in- 
sects, particularly bees and wasps. 

Bee-eaters measure from about 15 to 30 centimetres 
long. They have slim bodies with long pointed wings 
and long tails. The bill is long, slender, and slightly 
curved. Bee-eaters are attractive birds with combina- 
tions of blue, green, yellow, and red or reddish-brown 
feathers. 

The graceful, swift flight of the bee-eater enables it to 
capture flying insects. Bee-eaters often circle and glide 
like swallows while feeding. They also perch on 
branches, wires, or the backs of grazing animals and 
dart out after passing insects. 

Flocks of bee-eaters help control swarms of locusts, 
which damage crops. But beekeepers view these birds 
as pests. A single bee-eater can consume several hun- 
dred bees a day. 

The majority of bee-eaters inhabit open brushland, 
plains, reed marshes, or the edge of woodlands. They 
form flocks of up to several dozen birds. They nest in 
tunnels, which they dig in sandy river banks or in flat 
patches of bare ground. The females lay from two to six 
white eggs. 

Scientific classification. Bee-eaters make up the bee-eater 
family, Meropidae. 

See also Bird (picture: Birds of Europe). 

Bee fly is an insect that looks like a bee. Bee flies have 
short, broad bodies covered with dense hair. They may 
be black, brown, or yellow. 
Unlike bees, bee flies have 
only one pair of wings, that 
appear cloudy rather than 
clear. Bee flies often rest 
on or hover above flowers. 
Their food consists of nec- 
tar and pollen. Bee fly lar- 
vae often eat grasshopper 
eggs, or the larvae and 
pupae of other insects. 

Scientific classification. 
Bee flies are in the order Dip- 
tera, the true flies. They make 
up the bee fly family, Bombylii- 

jae. . 


Beebe, William (1877-1962), was a well-known Ameri- 
can naturalist and writer. He gained fame for his vivid 
accounts of tropical jungles, his explorations into the 
depths of the sea, and his studies of birds, especially 
pheasants. He became curator of ornithology (bird 
study) at the New York Zoological Society in 1899. He 
helped found the Society's Tropical Research Depart- 
ment in 1916, and became the director of this depart- 
ment. 

Beebe conducted expeditions to Borneo, British Gui- 
ana (now Guyana), and Trinidad. His many books include 
Jungle Peace (1918), and Half Mile Down (1934), in which 
he tells of his adventures in an underwater observation 
craft called a bathysphere. He also wrote Beneath Tropic 
Seas (1928), Book of Bays (1942), High Jungle (1949), and 
Half Mile Down (1951). Beebe was born in Brooklyn, 
New York City. 


Bee fly 


Beech is a forest tree common to both the northern 
and southern hemispheres. 

Northern beeches comprise 10 species. They are tal 
trees (up to 40 metres high), with wide-spreading 
branches and smooth, grey bark. 

Beech leaves are heavily veined. When they open in 
the spring, the leaves of the European beech are a fresh 
light green. They darken to a rusty red in the autumn. 
The leaves of the American beech are blue-green and 
turn yellow in the autumn. Cultivated varieties include 
the copper beech and purple beech. 

Beech trees cast a dense shade, deposit a large num- 
ber of leaves, and have widely spreading roots, often 
close to the surface. It is difficult for plants to grow 
under a beech tree and so beechwoods have little un- 
dergrowth. But beechwoods are rich in fungi, including 
the very poisonous death cap fungus (see Fungi). 

Male and female flowers are separate, but grow on 
the same tree. Male flowers have globe-shaped heads, 
female flowers are short and erect. The seeds are en- 
closed in a hardened "capsule". The seeds, or mast, are 
sweet-tasting. In country areas of Europe, farmers turn 


Beech woodland generally has a dense layer of leaves on bd 
trees. The trees canopy of leaves casts a dense shade, so be j 
woods have little undergrowth. Young beech leaves, below. 
recently emerged from their bud cases, are silky soft anda jh 
beautiful fresh green. A prickly nut case, below right, cover 
brown beechnut. 


igs out into beechwoods in the autumn, to fatten them 
up on the beech mast. Wild animals such as deer and 
squirrels also eat beech mast. 
Beechwood is hard, close-grained and tough. It is 
used to make furniture, tool handles and veneer. 

Southern beeches comprise about 40 species. In 
South America they make up the forests of the southern 
Andes mountains, and in New Zealand they form dense 
forests. They differ from northern beeches in that most 
species are evergreen (keep their leaves throughout the 
year), They include the Australian beech of New South 
Wales, which grows to over 45 metres, and the Tasma- 
nian myrtle, which grows to 60 metres and is an impor- 
tant timber tree. 

Scientific classification. Beeches belong to the family Fa- 
gaceae, Northern beeches are of the genus Fagus. The European 
beech is F. sylvatica. The American beech is F. grandifolia. 
Southern beeches are of the genus Nothofagus. The Australian 
beech is V. moorei. The Tasmanian myrtle is N. cunninghamii. 


See also Tree (Familiar broadleaf and needleleaf trees 
(picture), 
Beecham, Sir Thomas (1879-1961), a British conduc- 
tor, became one of the world's most influential musi- 
cians, even though he received little formal musical 
education. During a period of 40 years, he became a 
major force in the musical life of Great Britain. Beecham 
specialized in opera. He vigorously supported little- 
known music and founded and financed major orches- 
tras and opera companies. He was known for his irrever- 
ent wit and for his expressive flair on the podium. 

Beecham was born in Lancashire, England. At 20, he 
organized an amateur orchestra. He had achieved world 
fion by the time he made his United States debut 
ES n guest conductor of the New York Philharmon- 
Mingled sau arista He wrote an autobiography, A 
EM e (1943), and a biography of Frederick De- 
ae meat obtained from mature cattle. It is one 
M foods of people in many countries. People in 
p os eat the most beef—an average of 85 kilograms 
ise on annually. Many developing countries have à 
i; upto of beef. In China, for example, it is 0.5 
dices Asd person annually. The United States pro- 
1988), ost beef (about 11 million metric tons in 


ne omaes many nutrients (nourishing substances) 
protein d e human body. It is an important source of 
cells, ES RE that helps build and maintain body 
cluding ns so provides several essential vitamins, in- 
tant rinarals riboflavin, and thiamine; and such impor- 
às a high 5 as iron and phosphorus. In addition, beef 
urger ideas value. For example, 100 grams of ham- 
P WR contains about 235 calories. 
Cholesterol, pai fat and a fatty substance called 
doctors beli oth are needed in the diet. However, many 
lesterol glee that a diet too high in either fat or cho- 
types of epi aute to the development of certain 
Uiétheinconsu s They advise some people to re- 
Sceala ronsumption of these substances 
for feed oru Food supply (Reducing the demand 
eefly. See Bee fy, Meat packing; Nutrition; Veal. 
€. See Bee (Beekeeping). 
*eping. See Bee Geckenshial 
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Beelzebub was the prince of the demons in the New 
Testament of the Bible. Jesus identified him with Satan. 
The ancient Philistines worshipped him under the name 
of Baalzebub. The proper interpretation of his name is 
not certain. It may be connected with the Assyrian 
words, bel-dababi, meaning adversary in court, conse- 
quently an enemy. In John Milton's Paradise Lost, Beel- 
zebub is the fallen angel who ranked next to Satan in 
power and crime. In English usage, his name is some- 
times used for Satan (see Devil). 

Beer is an alcoholic drink usually made from malted 
barley, hops, yeast, and water. In some countries, other 
cereal grains, especially maize, are used instead of, or in 
addition to, barley. Beer includes such food substances 
as carbohydrates, proteins, and various vitamins. Most 
beers contain from 2.5 to 6 per cent alcohol by volume. 
This is produced by the action of the yeast in a process 
called fermentation (see Brewing). Carbon dioxide gas, 
also produced during fermentation, gives beer its “spar- 
kling” quality. Brewers distribute beer in wooden bar- 
rels, metal kegs, bottles, and cans. The annual world 
consumption of beer is about 83 billion litres. 

There are many types of beer, Lager is produced by 
bottom fermentation, which takes place at the bottom of 
the brewing tank. It is usually light in colour and fairly 
gassy. Most other beers are produced by top fermenta- 
tion. Bitter, a popular top-fermented beer, has a 
stronger flavour of malt and hops than most lagers. Mild 
is a weak, dark beer, and stout is a stronger dark beer 
with a rich flavour. A/e once meant a beer made without 
hops, but now generally refers to any beer, and is par- 
ticularly used in the term light ale, a light-coloured, top- 
fermented beer. 

Some beer served in bars comes from metal kegs ina 
cellar. Carbon dioxide gas from a cylinder forces this 
keg beer up through a tube when a tap is opened. Rea/ 
ale is beer made in the traditional way. It is allowed to 
continue fermenting in the barrel. This maintains a high 
enough carbon dioxide content to keep it "sparkling." 
This beer is usually served by using a hand pump to 
draw it up from the cellar. 

Beeris one of the oldest alcoholic drinks. It was 
brewed at least as early as 4000 B.C. 

Beersheba (pop. 112,600), in Israel, is the place where 
Abraham, the founder of Judaism, settled. It lies on the 
northern edge of Israel's Negev region (see Israel [politi- 
cal map). It is sometimes called the capital of the Negev. 
When Israel was established in 1948, Beersheba was a 
small town. Today, it is a bustling city. It is the centre of 
the mining and agricultural projects in the Negev. 
Beeston. See Nottinghamshire. 

Beeswax. See Bee (Making wax); Honey. 

Beet is a plant grown for food. The ball-shaped roots of 
a variety called beetroot are cooked as a vegetable. An- 
other variety with light tan roots called sugar beet is a 
leading source of sugar. Both kinds are important com- 
mercial crops. The mangel-wurzel is a large beet grown 
widely in Europe. It is used as livestock fodder. Beets 
originally grew wild in the Mediterranean area. 

Beetroots are usually canned whole, sliced, or diced 
(cut into small pieces). But they may also be pickled by 
packing them in vinegar or acetic acid. Beetroot is a 
low-calorie, low-carbohydrate food containing iron and 
calcium. Beet greens (leaves) from young plants are 
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an excellent source of calcium, iron, and vitamin A. 

Sugar beets provide much of the sugar produced in 
many countries. They grow best in areas that have cool 
nights during the growing season. Sugar beets often 
have a sucrose (sugar) content of 15 to 18 per cent. Proc- 
essors take the sugar from the roots of sugar beets by 
washing them, cutting them into thin strips and then 
putting them in hot water, which removes the sugar 
from the roots. The solution is then purified, filtered, 
and boiled to form crystals of sugar. 

Beets should be planted as early in the spring as the 
soil can be prepared. The seeds should be planted 
about 2.5 centimetres deep in rows 30 to 40 centimetres 
apart. Young plants should be thinned out so they are 
from 10 to 15 centimetres apart to provide enough 
growing space. 

Scientific classification. The beet belongs to the goosefoot 
family, Chenopodiaceae. It is classified as Beta vulgaris. 

See also Sugar beet; Lamb's-quarters. 

Beethoven, Ludwig van (1770-1827), was one of the 
greatest composers in history. His most famous works 
include the third (Eroica), fifth, sixth (Pastorale), and ninth 
symphonies; an opera, Fidelio; and his religious compo- 
sition Missa solemnis. 

Beethoven has had a great influence on music. He 
won for composers a new freedom to express them- 
selves. Before his time, composers wrote works for reli- 
gious services, to teach, and to entertain people at so- 
cial functions. But people listened to Beethoven's music 
for its own sake. As a result, he made music more inde- 
pendent of its former religious, teaching, and social 
constraints. 


Beethoven's life 


Beethoven was born in Bonn, Germany, on Dec. 16, 
1770. He showed musical talent when he was very 
young, and learned to play the violin and piano from his 
father, who was a singer. In 1787, Beethoven's gentle 
and loving mother died. After that, his father was often 
drunk and had a bad temper. Beethoven found relief 
from his difficult family life when he became the tutor to 
two children of the Von Bruening family. The children's 
mother was a kind and well-educated woman who intro- 
duced Beethoven to important people in Bonn. Beetho- 
ven also visited Vienna in 1787, and the famous com- 
poser Wolfgang Amadeus Mozart heard him play the 
piano. Mozart said, "He will give the world something 
worth listening to." At about this time, Beethoven met 
Count Ferdinand Waldstein, who became his lifelong 
friend and often helped his career. 

In 1792, the composer Joseph Haydn in Bonn praised 
one of Beethoven's compositions and encouraged him 
to visit Vienna. The F/ector (ruler) of Cologne sent Beet- 
hoven to Vienna later that year. He was welcomed into 
the homes of many of Vienna's leading noblemen. Ex- 
cept for short trips, Beethoven stayed there the rest of 
his life. 

Many great composers of the day, even Haydn and 
Mozart, were treated as employees by the people who 
bought their music. However, Beethoven associated as 
an equal with the wealthy and royalty. They paid him 
money for his works, but they knew and admired him as 
a friend rather than as someone they had hired to write 
music. 


Ludwig van Beethoven wrote some of the world's greatest 
music. He was also recognized as a gifted concert pianist. 


Beethoven began to lose his hearing in the late 17905. 
From about 1800, this increasing deafness changed his 
personality. Beethoven had always been proud, inde- 
pendent, and somewhat odd. But as he lost his hearing, 
he became more suspicious and irritable. He became to: 
tally deaf during the last years of his life, but his deaf- 
ness did not hinder his composing, as many people be- 
lieve. However, it did reduce his normal social life, 
which made him suffer deeply. 

Beethoven's life took on added bitterness because of 
his unhappy relationship with his brothers Johann and 
Karl, who also lived in Vienna. The two quarrelled with 
Beethoven almost constantly. Some scholars writing 
about Beethoven life blame the two brothers for the 
trouble, but Beethoven himself was very difficult to get 
along with. Karl died in 1815, leaving a 9-year-old son. 
The boy became Beethoven's ward, but this relations i 
also turned out badly. Beethoven did not have the dis 
sition to be a father and the young man rebelled agains 
him, causing Beethoven much grief. 6 

Beethoven caught a serious cold at the end of hs 
which developed into pneumonia and then dropsy- 
died on March 26, 1827. 


Beethoven's music 


Beethoven's works for orchestra include nine sym 
phonies, five piano concertos, a violin concerto, an Wa 
several overtures. His chamber music consists large 
16 string quartets; 5 string trios; 9 trios for piano, [o j 
and cello; 10 violin sonatas; and 5 cello sonatas. His " 
piano works include about 35 sonatas, more than 
of variations (musical themes repeated with changes! 


and several smaller pieces. His vocal works consist 
chiefly of the opera, Fidelio; dozens of songs; several 
short pieces called cantatas; and the Mass in C major 
and the Mass in D major (Missa solemnis). 

Throughout his life, Beethoven was guided by a basic 
optimism and a faith in moral values. These always dom- 
inated his music, although darker moods and a grim 
struggle usually preceded the joy typically found at the 
end of his compositions. 

Beethoven's sketchbooks show that he worked out 
his compositions with great care, tirelessly revising his 
themes and altering the shapes in which they appeared. 
This process often went on for many years before he 
was satisfied with the details and the overall form of his 
ideas. This painstaking workmanship appears most strik- 
ingly in the first movement of the fifth symphony. Every 
note seems so perfect that it could not be written in any 
other way. Such compositions show Beethoven's belief 
inthe serious nature of his mission and the immortality 
of his work—a novel belief at that time. 

The first period of Beethoven's composing career 
extended from the late 1780's to about 1800. His works 
during this period also show some dependence on 
older composers, especially Haydn, Mozart, C. P. E. 

Bach, and Christian Neefe, one of his teachers in Bonn. 

However, these works show individuality in the careful 

Way they are written and their strong melodies. Beetho- 
vens piano sonatas are patterned after the works of the 
Italian composer Muzio Clementi. 

The second period, from about 1800 to 1815, was 
Beethoven's most productive. During this period he 
Wrote his second to eighth symphonies, the last two 
piano concertos, his violin concerto, and many chamber 
compositions. He also wrote 14 piano sonatas, including 
the so-called "Moonlight" sonata, the “Waldstein,” and 
the "Appassionata." 

Beethoven's music has become familiar on most con- 
cert programmes today, but early in his own career his 
boss aroused much controversy. He greatly expanded 
i changed traditional musical forms such as the sym- 
S. The force and strength of these works confused 
dn paneer Who found many of Beethoven's composi- 
the eae to understand. In his third symphony, 
thou Si he revealed the ideal of heroism that he 
tm ee apoleon symbolized. His audiences could not 
fib ^a this work at first. However, the power and 
Mad of Beethoven's music came to be widely recog- 

i and praised before he died. 

E Beethoven was inspired by the story of a 
rom uni ES and courage in rescuing her husband 
raised fa imprisonment. In this opera, Beethoven 

and heen e ideals of freedom, dignity of the individual, 
the French R overcoming tyranny—ideals characterizing 
trouble th evolution. Fidelio gave Beethoven more — 
twice, find any of his other works. Beethoven revised it 
Wiss ii ae four overtures (openings) before he 
mands te . He found himself restricted by the de- 

that writin omposing for the stage. He must have felt 
isplays ae Operas was unsuited to his talents. Fidelio 

n which aunt force, but it is a special kind of opera, 
musi ood and meaning are expressed more by 

Theta” by action, 

Missa. hs period includes several key works. The 
mnis is one of the most moving of religious 
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compositions. The ninth symphony glorifies the ideal of 
human brotherhood that flourished in the late 1700's. In 
his last piano sonatas and string quartets, Beethoven 
created a new and personal world of expression. These 
works carry a feeling of great power and mysterious 
complexity. Yet Beethoven gave these works a lyrical 
quality expressed with touching simplicity. 

The works of the second period had tremendous in- 
fluence on the romantic composers of the early 1800s. 
But the works of the third period were not fully under- 
stood until later, partly because they were extremely dif- 
ficult to perform. In his quartets and sonatas, Beethoven 
tried to include complicated musical structures and 
fugues —short themes imitated or repeated by different 
instruments according to strict musical rules. These 
works demanded entirely new qualities of sound from 
the string quartet and piano. The compositions of the 
last period had a vital influence on the work of compos- 
ers of the 1900s, notably Arnold Schönberg and Béla 
Bartok. 


Beethoven’s place in the history of music 


Beethoven belongs to both the classical and romantic 
eras of musical history. In his skilful musical motifs (brief 
themes), he was a master of classical techniques. He also 
explored the new and more mysterious qualities of tone 
that attracted the romantic composers. Beethoven's ro- 
mantic music suggests meanings without making them 
specific. 

Because of this constant feeling of hidden signifi- 
cance, Beethoven was regarded in the 1800's as one of 
the founders of musical romanticism. It became fashion- 
able to invent or "discover" stories that would explain 
the meaning of his instrumental works. Beethoven set 
this fashion by attaching descriptive titles such as “Pas- 
toral” to some of his works. The ninth symphony in par- 
ticular seems to endorse the notion that his instrumental 
music was striving for some definite meaning, since its 
final movement uses the words of an ode by the Ger- 
man writer Friedrich Schiller. 

To the romantic composers of the first half of the 
18005, including Robert Schumann, this suggestive but 
indefinite property was the most attractive feature of 
Beethoven's instrumental music. But Richard Wagner 
and the other more realistic composers of the later 
1800's regarded this indefinite style as a fault. It made 
them turn away from sonatas, quartets, and symphonies 
and concentrate on opera and programme (descriptive) 
music. 

To both groups, however, Beethoven correctly ap- 
peared as the composer who had first realized the full 
potential of instrumental music. He had sustained large, 
independent works of art from beginning to end with a 
convincing and highly varied flow of emotion. Yet the 
unity of each work did not rely on this psychological de- 
velopment or on an external course of action. Such unity 
always rests on the organization and interrelationships 
of the music itself. This was the classical and major part 
of Beethoven's accomplishment. Like Haydn and Mozart, 
he expressed emotion without sacrificing formal bal- 
ance. But the balance was more complicated and was 
achieved only with great effort, because the emotion 
was deeper and stronger. 

See also Symphony. 
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á A bombardier beetle, above, defends itself by 
squirting a hot, irritating jet of gas at its attacker. 


A female leaf-roller uses a 
leaf as a “nest.” This type of 
beetle makes cuts in the leaf, 
rolls it up, and lays eggs in 
the folds. 


A male Hercules beetle has a long horn. This beetle is also 
one of the largest North American beetles. It grows to about 6 
centimetres long. 


Beetle is one of the most common of all insects. There 
are about 300,000 species (kinds) of beetles. They live 
everywhere on earth except in the oceans. Beetles are 
found in rain forests and in deserts. They live in freezing 
cold areas and in hot springs. They inhabit mountain 
lakes and can even survive in polluted sewers. 

Beetles have typical insect body parts, including an- 
tennae, three pairs of legs, and a tough exoskeleton (ex- 
ternal skeleton). However, unlike other insects, adult 
beetles have a pair of special front wings called elytra. 
These wings form leathery covers that protect the bee- 
tle's body. Because of their shell-like skeleton and hard 
wing covers, beetles have been called the “armoured 
tanks” of the insect world. 

Beetles vary greatly in shape, colour, and size. Some, 
such as click beetles and fireflies, are long and slender. 
Others, including ladybirds, are round. Most beetles are 
brown, black, or dark red in colour. But some have 
bright, shiny, rainbow colours. The smallest beetles, 
feather-winged beetles, measure less than 0.5 millimetre 
long. One of the largest beetles is the Goliath beetle of 
Africa. It grows to about 13 centimetres long and 
weighs over 40 grams. 

Most species of beetles are solitary insects—that is, 
they live alone and have no family life. The young de- 
velop without help from their parents. A few species of 


It produces this spray by mixing chemicals from 
two organs located at the end of its body. 


Male stag beetles have long jaws that they use to defend 
themselves. Stag beetles get their name from the jaws, which re 
semble the antlers of a stag (male deer). They live in Europe. 


beetles are social insects. These beetles spend at least 


part of their life in family groups. / 

Beetles have many enemies, including birds, reptiles 
and other insects. Most beetles protect themselves from 
enemies by hiding or by flying away. A few beetles pro- 
duce bad-smelling chemicals that discourage attackers. 
Some beetles can bite. 

Many beetles are pests because they feed on crops, 
trees, or stored food. But some beetles are helpful E 
people. For example, ladybirds and certain other ne : 
save crops by eating insect pests such as aphids. Othe 
beetles are important because they eat dead plants an 
animals and thus remove them from the environment. 


The bodies of beetles 


Like other insects, beetles have a body th 
into three main parts. These parts are (1) the 
thorax, and (3) the abdomen. and 

The head includes the beetle's mouthparts, eyes 
a pair of antennae. The eyes and antennae are the in 
sect's chief sense organs. In 

Mouthparts. Beetles have chewing mouthparts. ‘ond 
beetles called weevils, the mouthparts are part of Sera 
snout. A beetle's jaws are called mandibles. A num 
beetles have large, pincerlike mandibles. 

Eyes. Beetles have a compound eye on ea! 


at is divided 
head, (2) the 


ch side of 


The external anatomy of a beetle 


Abdomen 
ns 


Head Thorax 
ui 


the head. Each eye consists of a bundle of tiny, light- 
CINA lenses. Each lens contributes a small bit of the 
otal image that a beetle sees. Most beetles see motion 
ànd colours quite well. A few species are blind. 
fun vary greatly among beetles. Many beetles 
iiia pos made up of threadlike or beadlike seg- 
Pd n many of these beetles, the tip segments of the 
lennae are club-shaped. Some beetles have elbow- 


m internal anatomy of a beetle 
le diagram below gives an internal view of a typical female 


beet 
ane Included are features of the reproductive, nervous, cir- 
ry, and digestive systems. 


& Circulatory system 
iy Digestive system 


EJ Nervous system. 


[E] Reproductive system 
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shaped or featherlike antennae. A beetle's antennae are 
covered with hairs and special organs that can detect 
specific odours. Some beetles have special sense or- 
gans near the base of the antennae that provide a simple 
type of hearing. These organs send messages to the 
brain when certain sounds vibrate the antennae. 

The thorax forms the middle of the beetle's body. It 
consists of three segments, each with a pair of legs. The 
second and third segments each have a pair of wings. 
The wings are absent in many ground beetles. 

Legs. Each leg of a beetle has five segments and 
claws at the end. Most beetles that are fast runners have 
long, slender legs. Other beetles have short, stout legs, 
often with flat pads on the bottom. These pads have 
hundreds of expanded hairs that act like suction cups 
and enable the beetle to walk upside down on slippery 
surfaces. The legs of digging beetles have toothlike pro- 
jections that are used to scrape away soil. Most swim- 
ming beetles have flattened hind legs. In some species, 
these legs are fringed with long hairs to form paddles. 

Wings. A beetle's front wings, the elytra, are attached 
to the second thorax segment. The hind wings are at- 
tached to the third segment. In most species, the elytra 
cover the hind wings when the insect is not flying. To 
fly, a beetle pops open the elytra and holds them up- 
ward and outward so it can move its hind wings freely. 

The abdomen contains the reproductive organs and 
the chief organs of digestion. It typically consists of 10 
segments, though only 5 to 8 segments may be visible. 
The segments are usually soft on the upper surface 
where they are covered by the elytra. The undersurface 
is harder for protection. Each segment of the abdomen 
has a pair of tiny holes called spiracles. Oxygen enters 
the beetle's body through the spiracles. 


The life cycle of beetles 


A beetle passes through four stages of development 
during its life: (1) egg, (2) larva, (3) pupa, and (4) adult. 
The beetle changes greatly in appearance and structure 
from one stage to another. This process of development 
through several stages is called metamorphosis. 

The egg. Most female beetles lay eggs with oval 
shapes and drab colours. A female beetle may lay from a 
few to several thousand eggs at one time, depending on 
the species. Most beetles place their eggs on the sur- 
face of their food, in cracks between stones, or in holes 
in wood. Eggs laid in the spring or summer may take a 
week to a month to hatch. Some species lay eggs in the 
autumn. The eggs of these beetles hatch the following 
spring. 

The larva of a beetle is also called a grub. This form 
of the insect looks considerably different from the adult 
and may eat different food. Most larvae are wormlike, 
but some look like tiny lizards. In most species, the lar- 
val stage lasts from a few weeks to a few months. The 
larvae of some June beetles, or cockchafers, may take as 
long as five years to mature. 

As a beetle larva grows, it completely fills its rigid 
exoskeleton. It then breaks out of the exoskeleton while 
forming a new, larger one. This process is known as 
moulting. Beetle larvae moult from three to seven or 
more times, depending on the species. B6 sf 

The pupa. When the larva moults for the last time, it 
transforms into a pupa. The pupa resembles an adult, 
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The life cycle of a beetle i 
A beetle goes through four stages of development (1) egg, (2) larva, (3) pupa, and (4) adult. The il- 
lustration below shows the development of a broad-nosed beetle. The egg, laid in the ground, 
hatches into a larva. As the larva grows, it sheds its outer skin several times before becoming a 
pupa. The adult organs develop in the pupa. When this process is complete, the adult emerges. 


but it is softer and different in colour. In addition, the 
pupa has only small, padlike wings. Most beetles spend 
the pupal stage underground. This stage may last from a 
few days to an entire winter, depending on the species. 
During this time, adult organs form. When this process 
is complete, the pupa molts and the adult emerges. 

The adult has a short life and so must mate quickly. 
After mating, the female must find a place to lay her 
eggs. Most adults live for several weeks or months. 
Adult females of some species may live for only a few 
days. 


Kinds of beetles 


Beetles make up the insect order Coleoptera. Co/eop- 
tera is a Greek word meaning sheath wings. It refers to a 
beetle's elytra, which form a sheath (cover) for much of 
the upper body. The order Coleoptera is the largest 
order of insects. Nearly 40 per cent of all insect species 
belong to it. The order is divided into about 150 families. 
This section describes some of the major beetle fami- 
lies. The scientific name of the family appears in paren- 
theses after the common name. 

Weevils (Curculionidae), also called snout beetles, 
comprise more than 40,000 species. They are the largest 
family of beetles. The mouthparts of adult weevils are at 
the tip of a long snout used to bore into fruits, seeds, 
and other plant parts. The larvae are legless and feed in- 
side fruits and nuts or are borers. Many weevils are seri- 
ous crop pests. Adults and larvae cause great damage 
by eating cotton bolls (seed pods). Most weevils are 
brown or grey, but some tropical species are brightly 
coloured. See Boll weevil; Weevil. 

Leaf beetles (Chrysomelidae) total more than 25,000 
species. Most leaf beetles can fly. When disturbed, how- 
ever, many drop to the ground and play dead. Both the 
larvae and adults eat leaves and are serious crop pests. 
The Colorado beetle is a serious leaf beetle pest. It 
causes much damage to potato crops. See Colorado 
beetle. 


Ground beetles (Carabidae) number more than 
20,000 species. The adults have long legs and long an- 
tennae. Most species hide during the day and search for 
food at night. Both the adults and larvae prey on other 
animals. The bombardier beetle is an unusual ground 
beetle. It defends itself by squirting two chemicals from 
the end of its body. The chemicals mix to produce a hot 
puff of gas that can repel an enemy. 

Rove beetles (Staphylinidae) make up more than 
20,000 species. Rove beetles have unusually short elytra 
which make them look like other insects called earwigs 
Earwigs, however, have sharp pincers at the tip of the 
abdomen. Some rove beetles turn up the tip of their ab- 
domen as if they could sting. Most larvae and adults | i 
prey on other animals or eat dead or decaying materials. 
Some species live on fungi or mosses. 

Scarabs (Scarabaeidae) comprise about 20,000 spe 
cies. Dung beetles and tumblebugs are scarabs. They 
feed on dung (solid body wastes of animals). They can 
shape a mass of dung into a ball and bury it in soil. Fe 
males lay one egg in the ball of dung. June beetles an 
Japanese beetles are two types of scarabs that eat crop 
plants. See Japanese beetle; June beetle; Scarab. 

Click beetles (Elateridae) total about 8,000 species 
These long, slender beetles jump or make a olicka 
sound if disturbed. They do this by means of a hool jh 
part that locks the first and second segments of "e 
rax. By building up pressure between these two body 
segments and then releasing the hook, a sudden d j 
jerk and clicking sound is produced. Adult click EU 
are commonly attracted to lights at night. Most ps 
click beetles are slender and have hard, ringlike body 
segments. These larvae are commonly called wire 
worms. The larvae of some species eat the roots an 
seeds of crop plants. See Click beetle. 

Predacious diving beetles (Dytiscidae) make x d 
about 4,000 species. They live in ponds and lakes, 
prey on snails, tadpoles, and small fish. The larvae, The 
which also live in the water, have long, soft bodies. 


Some kinds There are more than 300,000 species of beetles. They live in nearly eve 
earth except in the seas. These drawings and photographs Le pou MARBRE on f 
sizes, shapes, and colours of beetles. 9 meme 
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Fiery searcher beetle 


Nine-spotted ladybird 


Black ground beetle 


Nic" Cottonwood borer 
Ten-lined June beetle 
Golden and brown rove beetle 


Eyed click beetle 


Pennsylvania firefly 


Glorious beetle 


Rhinoceros beetle 


a Peruvian tortoise beetle 


Spotted cucumber beetle 


oS Potato flea beetle 


Asparagus beetle 


S Large chestnut beetle. 


Agave weevil 
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adults swim by moving their hind legs together like 
oars. When underwater, the adults breathe air trapped 
in their body hairs or beneath their elytra. 

Ladybirds (Coccinellidae), also called /adybugs and 
lady beetles, number more than 4,000 species. Adult la- 
dybirds have round bodies. Many are red, orange, or 
yellow and have black spots. The larvae look like minia- 
ture lizards and some are brightly coloured. Both adults 
and larvae eat insects that attack trees, shrubs, and fruit 
and vegetable crops. In the autumn, ladybirds gather in 
large numbers to hibernate. See Ladybird. 

Fireflies (Lampyridae), also called /ightning bugs, 
total about 1,900 species. Most species produce a cool, 
chemical light in the abdomen through a process called 
bioluminescence. The fireflies produce this light to find 
one another during mating. Each species uses a special 
pattern of flashes to identify each other. Some adult fire- 
flies do not feed. Others eat pollen or nectar. The larvae 
prey on snails and insects. The glowing larvae and the 
flightless females of some species are often called g/ow- 
worms. See Firefly. 


Scientific classification. Beetles make up the order Coleop- 
tera in the class Insecta and the phylum Arthropoda. 


Related articles in World Book include: 


Antennae Deathwatch beetle Rose chafer 
Bean beetle Earwig Spanish fly 
Boll weevil Flour beetle Stag beetle 
Burying beetle Grain weevil Water beetle 
Carpet beetle Hercules beetle Wireworm 
Click beetle Insect (pictures) 


Beeton, Mrs. (1836-1865), compiled Mrs. Beeton's 
Household Management (1861). This work, more famil- 
iarly known as Mrs. Beeton's Cookery Book, became the 
best-known reference book in English on cookery and 
housekeeping. It was first published in 24 monthly parts, 
between 1859 and 1861. Since then, its editions in book 
form have guided several generations of cooks and 
housewives. The book included chapters on household 
routine, cleaning, and table service, and many recipes. 
Mrs. Beeton was born in London and named Isabella 


. MRS. BEETON'S 
HOUSEHOLD 
MANAGEMENT 


A COMPLETE COOKERY BOOK 
WITH SECTIONS ON 


HOUSEHOLD WORK 
SERVANTS’ DUTIES 


CARVING AND TRUSSING 
THE ART OF “USING-UP” 


LABOUR-SAVING TABLE DECORATION 
LAUNDRY WORK THE HOME DOCTOR 
ETIQUETTE THE NURSERY 
MARKETING THE HOME LAWYER 
Ete. Etc 


WITH 32 PLATES IN COLOUR 
AND NEARLY 700 ILLUSTRATIONS 


The title page from Mrs. Beeton’s Cookery Book indicates the 
wide range of housekeeping subjects she wrote about. 


Mary Mayson. She married Samuel Orchard Beeton, a 
publisher, in 1856. Mrs. Beeton was educated in Ger- 
many. 

Beetroot. See Beet. 

Bega (pop. 4,294) is a town in southeastern New South 
Wales, Australia, about 435 kilometres south of Sydney, 
It is the commercial and administrative centre of the 
area, which is known as the Sapphire Coast. The townis 
located about 18 kilometres from the sea, in a rich agri- 
cultural and dairying district, and is famous for its 
cheeses. Other local industries include fish processing, 
a sawmill, and a brickworks. In recent years, tourism has 
emerged as the largest industry. About 38 per cent of 
Bega's workforce live in the nearby towns of Tathra, 
Springvale, Brogo, and Wolumla. 

Bega was first settled in 1829 by W. D. Tarlinton, when 
severe drought forced him and other cattlemen in the 
Braidwood district to the north to seek new pastures for 
their livestock. In 1851, a town was laid out at North 
Bega, but repeated floods caused the settlement to be 
moved to higher ground south of the river. The Dyirrin- 
gany Aborigines inhabited the area of Bega before 
white settlement. The name Bega is derived from the 
name of a local farm called Biggah, which is itself 
thought to be derived from an Aboriginal word mean- 
ing “beautiful” or "Large camping ground." 

See also New South Wales. 


A beggar-tick. 


Beggar-ticks, also called beggar's-ticks, are two (yp 
of plants that have small, flat, seedlike fruit. This fruit or 
segments of it may stick to the fur of animals or to clot 
ing. The fruit resembles ticks. People and animals help 
the plants by carrying their seeds from place to place. 

Scientific classification. Beggar-ticks belong to the daisy 
family, Compositae (Asteraceae). 


Beggarweed is a branching, rapidly growing plant is 
that grows about 2 metres high. It has tiny bluish-purP' 
flowers. It is often grown to help restore fertility to i 
fields. Nitrogen-fixing bacteria grow on its roots. Knol 
grass and dodder are sometimes called beggarwee® 


Scientific classification. Beggarweed belongs to mer 
family, Leguminosae (Fabaceae). They are Desmodium to 
sum. 


Begin, Menachem (1913-1992), served as prime min- 
ister of Israel from 1977 to 1983. The leader of the con- 
servative Likud Party, he came to power after the party 
won a majority of the seats in the Knesset (Israeli parlia- 
ment). After the 1981 elections, the Likud Party and 
smaller conservative parties formed a coalition, and 
Begin remained prime minister. He resigned in 1983. 

in 1978, Begin, President Anwar el-Sadat of Egypt, and 
President Jimmy Carter of the U.S.A. held discussions in 
the United States about ways to end the Arab-Israeli 
conflict. The discussions resulted in a major agreement 
that included plans for Isra- 
els withdrawal from 
Egypt's Sinai Peninsula. The 
agreement also called for a 
peace treaty between Is- 
rael and Egypt. In addition, 
the agreement provided 
for Palestinian autonomy in 
two Israeli-occupied 
territories—the West Bank, 
formerly ruled by Jordan; 
and the Gaza Strip, for- 
merly administered by 
Egypt. Begin and Sadat 
shared the 1978 Nobel 
Peace Prize for their efforts 
to end the Arab-Israeli conflict. The treaty was signed in 
1979, Israel's withdrawal from the Sinai Peninsula was 
completed in 1982. The Palestinian autonomy provision 
of the treaty was not carried out. 

In 1981, Israel claimed legal and political authority 
over Syria's Golan Heights. Syria and many other coun- 
tries denounced this claim. For more details on the 
Arab-Israeli conflict, see Israel (History). 
eae was born in Brest-Litovsk (now Brest), Russia. In 
T 19305, he became active in the Zionist movement. 

[t nists called for the creation of a Jewish nation in 
fe ae Begin moved to Palestine in 1942. From 1920, 
Rm Mn Kingdom had held a provisional mandate 
nou alestine. Begin joined the Irgun Zvai Leumi, an un- 
Rd Jewish militia organization that fought the 
1944 ay the Palestinian Arabs. He led the Irgun from 
Palest 48, when the nation of Israel was created in 
ine. He played a leading military role in the Arab- 


ie 
rene of 1948. He served in the Knesset from 1949 


Begonia is the name of a large group of tropical 


dom dam of which are common household or gar- 
valued e Most begonias have shiny leaves. Some are 
tistieclen their brightly coloured flowers, others for 
colourful leaves. 
[ES ae main types of begonias: (1) fibrous- 
rooted (D rhizomatous, and (3) tuberous. The fibrous- 
Plant eo includes the wax begonia, a popular garden 
Most rhiz pink, red, or white flowers and waxy leaves. 
ike ae as begonias develop from a thick, root- 
gonias A aa stem called a rhizome. Tuberous be- 
un ie td ui tubers, which are the swollen tips of 
measure 19, stems. Tubers often have flowers that 
Pink, or to 15 centimetres across, and may be red, 
Orange, yellow, or white. 


lei 
pue. c classification. Begonias make up the family Begon- 


Menachem Begin 
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Behan, Brendan (1923- 
1964), was a flamboyant 
Irish author. By the 1950's, 
he had established himself 
both as an author and as a 
well-known Dublin charac- 
ter. His colourful personal- 
ity as well as his deep com- 
mitment to the ideals of a 
free Ireland helped make 
him one of the best-known 
Irish writers to emerge 
after the end of World War 
Il in 1945. 

Behan was born in Dub- 
lin. Like his father, he was a member of the Irish Repub- 
lican Army (IRA), an organization dedicated to expelling 
the United Kingdom (UK) government from Northern Ire- 
land. The UK authorities arrested Behan several times 
for his IRA activities. From the age of 16 to 22, he spent 
all but six months in prison. In his autobiography, Bors- 
tal Boy (1958), Behan described his experiences in an 
English prison for boys. 

Behan is best known for two plays. The Quare Fellow 
(1954) concerns the feelings of the inmates and staff ofa 
prison just before an execution. The Hostage (1958) tells 
about a young English soldier held prisoner by the IRA. 
Both plays reveal Behan's profound humanitarian feel- 
ings. 

Behaviour is the way human beings and other organ- 
isms act. Many people use the word behaviour to mean 
conduct—that is, how a person's actions fit society's idea 
of right and wrong. But in psychology and other behav- 
ioural sciences, behaviour is regarded as any activity of 
a person or other living thing. This article reflects the 
more general usage and focuses on human behaviour. 

Most human behaviour results from a combination of 
many factors. For example, a person might shout in an- 
swer to an insult. This response probably results from 
more than just the insult. It may be caused partly by 
being tired or hungry or by having been hurt by some- 
one similar to the person now doing the insulting. 

Although behaviour has many causes, most scientists 
seek to isolate single causes. This makes the scientific 
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Begonia is a large group of tropical plants. 
mon household or garden plants. 
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study of behaviour hard. Many researchers in psychol- 
ogy use controlled experiments in which they can exam- 
ine the effect of one factor at a time on a particular kind 
of behaviour. Some investigators design experiments to 
test the behavioural effects of several factors in various 
combinations. Still other researchers study behaviour in 
the "real" world by observing people in their daily activi- 
ties. Observing behaviour outside controlled experi- 
ments cannot prove that one thing causes another. But 
studying people in the real world often helps scientists 
see the ways in which causes identified in experiments 
actually operate in people's daily lives. 

Specialists in many fields study behaviour. Psycholo- 
gists and some biologists study animal behaviour in 
controlled experiments. Other psychologists study indi- 
viduals or small groups of people in controlled games 
or tasks to understand many aspects of behaviour, in- 
cluding the reasons for people's feelings, thoughts, and 
motives, These studies help establish principles that can 
be used to explain, predict, and modify behaviour. Edu- 
cational researchers study how people behave in the 
classroom. In sociology, behavioural research focuses 
mainly on the behaviour of people in large groups and 
social institutions, such as businesses, churches, gov- 
ernments, and hospitals. An anthropologist may live in 
an isolated community to study behaviour patterns of a 
whole group. 

Scientists from different fields carry out joint studies 
of specific problems of behaviour. For example, many 
psychologists, educational researchers, sociologists, 
and anthropologists are concerned with the ways in 
which behaviour is connected to physical illness. These 
scientists work together to learn why people adopt such 
harmful behaviour patterns as smoking and overeating. 
The scientists also study how to encourage more 
healthy behaviour. 


Factors that affect behaviour 


Human behaviour is determined partly by heredity 
and partly by environment. In addition, it can be modi- 
fied through learning. 

Heredity is determined by genes. Genes are short 
segments of the cell structures called chromosomes, 
which parents pass on to their offspring. Genes consist 
of chemical substances that give the offspring a tend- 
ency toward certain physical and behavioural qualities. 
The extent to which heredity influences behaviour is 
hard to determine. For example, a person might inherit 
the genes to be an excellent pianist. But the person may 
never learn to play the piano well without early and con- 
tinual training—and a piano on which to practise. In this 
way, genetic and environmental influences are inter- 
twined in a person's behavioural development. Most sci- 
entists agree that genes have some influence over gen- 
eral intelligence and special aptitudes in such activities 
as athletics, mathematics, music, and science. But hered- 
ity is notthe only factor involved in producing these 
characteristics. 

Environment consists of the conditions and forces 
that surround and influence an organism. The environ- 
ment can cause certain behaviour. For example, unfamil- 
iar surroundings may arouse curiosity or fear, depend- 
ing on the circumstances. An intermediate level of 

arousal tends to have the most favourable effect on be- 


haviour. Extremely high or extremely low levels of 
arousal may have a negative effect. A slight feeling of 
anxiety, for example, might help a student's performance 
on a test. But extreme anxiety could result in a poor per- 
formance. 

Learning is the process by which behaviour changes 
as a result of experience or practice. A person learns a 
great deal of behaviour through new environments that 
show examples of new behaviour, give instruction or 
provide opportunities to practise new behaviour, and 
reward or punish new behaviour. Learning takes place 
constantly because people are always being given new 
problems to solve or are being shown new ways of 
doing things. 


Types of behaviour 


Behaviour is often classified as vo/untary or involun- 
tary. Speaking at a meeting, for example, appears to be 
voluntary, and blushing when spoken to seems involun- 
tary. But both types of behaviour may change with expe- 
rience. Deciding to speak at a meeting may in fact be de 
termined by a person's previous experience of public 
speaking. In addition, people may not blush any more 
once they have gained more self-confidence. Thus, it 
may be difficult to distinguish between voluntary and in- 
voluntary behaviour when such factors are taken into 
consideration. 


Behaviourism 


A major aspect of psychology called behaviourism 
developed from research on learning. It was introduced 
in 1913 by the American psychologist John B. Watson, 
who felt psychologists should study only observable be: 
haviour rather than states of consciousness or thought 
processes. He believed that changes in a subjects be: 
haviour result from conditioning, a learning process in 
which a new response becomes associated with a cer: 
tain stimulus. 4 

Watson's approach to behaviourism was strongly in 
fluenced by the research of the Russian physiologist 
Ivan P. Pavlov during the early 1900's. Pavlov's expert- 
ments with animals proved that certain reflex actions 
can become conditioned responses to entirely new 
stimuli. For example, a dog's mouth begins to water asà 
reflex when the animal smells meat. Pavlov rang a bell 
each time he was about to give meat to a dog. Eventu- 
ally, the dog's mouth began to water when Pavlov 
merely rang the bell. The flow of saliva had become 
conditioned response to the ringing of the bell. à 

Watson demonstrated that responses of human be 
ings could be conditioned in a similar manner. In Be 
study, he struck a metal bar loudly each time an infani At 
touched a furry animal. The sound scared the child, W 
in time became frightened by just the sight of the ang 
mal. Watson felt that he could produce almost any TS 
sponse in a child if he could control the child's envir 
ment. «al po 
During the mid-1900's, the American behavioura Ui 
chologist B. F. Skinner became known for his studie 
how rewards and punishments can influence beha 
He believed that rewards, or positive reinforcemeni i 
cause behaviour to be repeated. Positive reinforce " 
might include praise, food, or simply a persons 5 : 
tion with his or her own skill. Punishments discourag 


the behaviour they follow. But punishment also encour- 
ages people to avoid situations in which they might be 
punished. Skinner concluded that positive reinforce- 
ment is more effective in teaching new and better be- 
haviour. His work led to the development of teaching 
machines, which are based on positive reinforcement. 

In procedures called behaviour modifications, thera- 
pists use positive reinforcers to shape behaviour in de- 
sired ways. For example, behaviour modification has 
been used to help retarded children learn basic school 
subjects. The children may receive rewards such as 
smiles, hugs, or food for doing their schoolwork and 
behaving properly. In other behaviour modification pro- 
grammes, children work for tokens or points. Later, they 
can exchange the tokens for sweets, toys, or other re- 
wards, Such programmes have also proved effective in 
shaping the behaviour of children with normal intelli- 
gence and of juvenile delinquents. 

Related articles in World Book include: 


Alienation Etiquette Mental illness 
Child Habit Motivation 
Developmental Instinct Pavlov, Ivan P. 
psychology Kinesics Personality 
Displacement Learning Skinner, B. F. 
behaviour Learning Watson, John B. 
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Behaviour therapy. See Psychiatry (Psychotherapy). 
Behavioural sciences. See Anthropology; Psychol- 
ogy; Sociology. 
Behaviourism. See Behaviour (Behaviourism); Psy- 
chology (Behaviourism). 
Behn, Aphra (1640-1689), 
was a dramatist, novelist, 
and poet. Using the pen 
name “Astraea,” she was 
the first woman in England 
lo become a professional 
Writer and the first woman 
to be accepted as a play- 
wright in the male- 
dominated English theatre. 
Her fiction was important 
in the development of the 
English novel and her work 
influenced the novelist 
Henry Fielding. Behn wrote 
wl than 15 plays and in her own time was best known 
A ramatist. Today, she is best known for her novel 
eG (1678), a vivid, realistic story about a noble 
s Prite of Suriname who is enslaved by cruel white 
ait e novel is an important antislavery document. 
ibi us born in Kent. She claimed to have learned 
Gia ory of Prince Oroonoko while living as a child in 
m a In 1666, King Charles II sent her to Holland as a 
Wit Es med to London in poverty and became a 
elire e is buried in Westminster Abbey. 
ied Peter (1868-1940), was a German architect 
idend E his pioneering work in industrial architec- 
Stine: lesign. Behrens developed an approach to abs 
diss " actories and other commercial structures in 
Gare. 9n, and brick that gave them the grace and ele- 
Ce of fine architecture. 
Sarens was born in Hamburg, Germany. In 1907, he 
pointed architect and product designer by the 
Orporation, an electrical company. The buildings 
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he designed for them, such as the AEG Turbine Factory 
(1909), were a major influence on the development of 
modern architecture. His office was also an important 
training ground for young architects, including Ludwig 
Mies van der Rohe, Walter Gropius, and Le Corbusier. 
iy also Architecture (picture: The AEG Turbine Fac- 
tory). 
Behring, Emil von 
(1854-1917), a German bac- 
teriologist, won the 1901 
Nobel Prize for medicine 
for developing, in 1890, a 
diphtheria antitoxin (see 
Diphtheria). He obtained 
the serum from animals 
that had been previously 
injected with diphtheria 
toxin. The injected animals 
produced antibodies capa- 
ble of neutralizing diphthe- 
ria toxin. Behring's discov- 
ery led to new treatments 
for many children’s diseases. He also developed tetanus 
antitoxin, and bovovaccine, which is used to protect cat- 
tle against tuberculosis. 

Behring was born in Hansdorf, Germany. He did his 
research in the laboratory of bacteriologist Robert Koch 
in Berlin (see Koch, Robert). 

Behrman, S. N. (1893-1973), was an American play- 
wright. Most of his plays deal with upper-class society. 
Using intelligent and witty dialogue, his characters dis- 
cuss the complications of love and marriage. Behrman's 
best works try to combine this kind of comedy with a 
concern for serious social problems. 

Behrman's play Brief Moment (1931) deals with the 
problems caused by the gap between the rich and the 
poor. In Biography (1932), End of. Summer (1936), Wine 
of Choice (1938), and No Time for Comedy (1939), Behr- 
man presented a cross-section of political positions. He 
also confronted the problem of whether individuals 
should become involved in politics. Samuel Nathaniel 
Behrman was born in New York City. 

Beiderbecke, Bix (1903-1931), was an American cor- 
net player who became famous for his jazz solos. He 
was also a gifted pianist and composer. His most famous 
composition is /n a Mist, which he recorded as a piano 
solo. 

Beiderbecke was born Leon Bismarck Beiderbecke in 
Davenport, lowa, U.S.A. In the 19205 he played with a 
number of pioneer jazz 
bands, including the "Wol- 
verines" and saxophonist 
Frankie Trumbauer's or- 
chestra. From 1928 to 1930 
Beiderbecke was a soloist 
with Paul Whiteman's or- 
chestra. But Beiderbecke's 
finest recordings were 
made with his own small 
groups or in partnership 
with Trumbauer. He died 
in New York City, virtually 
unknown to the American 
public. 
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Beijing's Forbidden City includes palaces where China's emperors used to live. Chinese Com- 
munists use one ofthe palace courtyards to practise for a parade, above. 


Beijing (pop. 5,760,000) is the capital and second larg- 
est city of China. Only Shanghai has more people. The 
city's name is also spelled Peking. Beijing is famous for 
its beautiful palaces, temples, and huge stone walls and 
gates. Its art treasures and universities have long made 
the city China's cultural centre. The Chinese Commu- 
nists, who came to power in 1949, also made Beijing a 
leading industrial city. Beijing lies on a plain in northern 
China, about 160 kilometres inland from the Gulf of Zhili 
(also called the Po Hai Gulf or Bo Gulf). 

Beijing has been a centre of government in China off 
and on for more than 2,000 years. Many rulers, including 
Mongol, Ming, and Manchu emperors, built palaces 
and temples in Beijing. Today, China's central govern- 
ment leaders live and work in Beijing. 

The city. Beijing is part of the Beijing special munici- 
pal district, which has a population of about 91 million. 
The district consists of the central city, called the O/d 


City; a series of suburbs; and farmland beyond. 

The Old City consists of two large, rectangular areas 
called the /nner City and the Outer City. Walls once sur 
rounded both areas. They are gradually being torn 
down, but roads and underground railways follow the 
original boundaries of the Old City. am 

The Forbidden City and the Imperial City lie within 
the Inner City. The Forbidden City includes palaces of 
former Chinese emperors. It is so called because only. 
the emperor's household could enter it. The buildings in 
this part of Beijing are now preserved as museums. The 
Imperial City surrounds the Forbidden City. It includes 
lakes, parks, and the residences of China's Commun 
leaders. The Gate of Heavenly Peace (Tiananmen) stan i 
at the southern edge of the Imperial City. This gate ke 
looks Tiananmen Square, where parades and freno 
displays take place on national holidays. The Great Hal 
of the People— China's parliament building—and the 
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The municipality of Beijing, shown below, lies in 
Hebei province, but is administered as a special 
district. The map on the right shows many of Bei- 
jing's historical and architectural landmarks. 
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Carved stone gateways lead to a garden near Beijing's Tem- 
ple of Heaven. Many buildings in Beijing have stone carvings. 


Museum of the Revolution and Historical Museum bor- 
der the square. On the south side of the square is the 
Memorial Hall of Chairman Mao, which houses the re- 
mains of the Communist leader Mao Zedong. 

Commercial areas, residential areas, and parks make 
up much of Beijing's Outer City. The Temple of Heaven 
stands at the southern end of the Outer City. Chinese 
emperors used to go there to pray for a good harvest. 
The Summer Palace, where many of China's emperors 
lived during the summer, and tombs of Ming emperors 
lie to the northwest of the Old City of Beijing. Part of the 
Great Wall of China runs just north of Beijing. 

In Beijing, as in cities elsewhere, many of the houses 
are old. Many people in the Old City live in one-storey 
houses that border narrow, tree-lined alleys called Au- 
tongs. The hutongs branch out from the main boule- 
vards. Peddlers walk up and down the hutongs selling 
such foods as fish, noodle soup, and vegetables. 

The Communists have built factories in the suburbs to 
the east and south of the Old City. The suburbs to the 
north and northwest have many new blocks of flats. Bei- 
jing and Qinghua universities are also in the northwest- 
em suburbs. 

Nul Most of Beijing's people belong to the Chi- 
Ex nationality called Han, which is the largest ethnic 
n the country (see China [Nationalities]). Some 
hi chus and Mongols also live in the city. Most of the 
Hs people have adopted the customs and clothing 
Chin àn people. Nearly all the people speak Northern 

i me (Mandarin), China's official language. 
aon and cultural life. Nearly all children in 
B di 9 go to primary school. Most of them attend sec- 

end School for at least a year. Beijing has more than 

The d universities, and technical colleges. 
more th eijing Library is the largest in China. The city has 
ni an 25 theatres. Beijing opera and ballet compa- 

d perform throughout China. 

a. The Communists built many factories in 
d nil er they took over. Beijing s factories produce 
and Pu electronic equipment, farm machinery, iron 
kein a , and textiles. Craftworkers in Beijing make por- 

The, apestries, and tiles. 

The id are many farms in Beijing outside the Old City. 

B RECS N cotton, fruit, grains, and vegetables. 
light ind raise ducks, fish, and pigs. Also, they make 

ustrial products, such as baskets and furniture. 
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Government. Beijing lies in Hebei Province, but its 
government is independent of the provincial govern- 
ment. A committee of the Chinese Communist Party es- 
tablishes government policies, and local leaders carry 
them out. 

History. Beijing was founded as a trading centre, 
probably about 2000 B.C. It served as the capital of the 
small state of Yen, which existed from about 400 to 200 
B.C. The Khitans invaded China from Manchuria and es- 
tablished the Liao dynasty in A.D. 905. They soon made 
Beijing one of their two national capitals. The Khitans 
called the city Yenjing, a name that is still sometimes 
used for Beijing. 

The Mongols conquered China in the late 1200s and 
set up the Yuan dynasty. The Mongol leader Kublai Khan 
made Beijing his winter capital and began to build the 
city in its present form. Marco Polo, an Italian trader, vis- 
ited Beijing in 1275 and praised its beauty. 

The Ming rulers, who came to power in 1368, made 
Nanjing their capital. But they moved the capital to Bei- 
jing in the early 1400s. They first called the city Beiping, 
meaning northern peace. They later changed its name to 
Beijing, which means northern capital. The Manchu rul- 
ers, who succeeded the Ming rulers in 1644, enlarged 
Beijing and added many palaces and temples. 

In 1860, France and Great Britain forced China to 
allow foreign diplomats to live in Beijing. In 1900, a 
group of Chinese called Boxers tried to drive the for- 
eigners out of China. They killed a German diplomat in 
Beijing and many Chinese Christians in northern China. 
An army recruited from eight countries, including Ger- 
many, Italy, Japan, Russia, and the United States, then at- 
tacked Beijing and destroyed many of the city's treas- 
ures (see Boxer Rebellion). After the last Manchu 
emperor fell from power in 1912, a series of local rulers 
called war lords controlled Beijing, which was the capi- 
tal of the new Republic of China. 

Japan gained control of certain ports in Shandong 
Province early in 1919. Students in Beijing staged a pro- 
test against Japan's influence in China on May 4, 1919. 
Their May Fourth Movement, as it became known, was 
aimed at restoring China's pride and strength. 

The Chinese Nationalist Party captured Beijing from 
the war lords in 1928. Its leader, Chiang Kai-shek, made 
Nanjing China's capital and changed Beijing's name back 
to Beiping. In 1937, the Japanese defeated the Chinese at 
the Marco Polo Bridge, south of Beijing, and seized the 
city. Nationalist troops recaptured Beijing in 1945, but it 
fell to the Chinese Communists in 1949. 

On Oct. 1, 1949, speaking at the Gate of Heavenly 
Peace, Mao Zedong proclaimed the establishment of 
the People's Republic of China. The Communists re- 
named the city Beijing and made it China's capital. They 
built new buildings in Beijing, developed industries in 
the suburbs, and organized the farmland into people's 
communes (collectively owned farm communities). 

Mao closed Beijing's universities in 1966. He organ- 
ized the students into units of “Red Guards,” which 
worked to rid the Communist Party of opponents of 
Mao's policies. The students helped drive Beijing's civil- 
ian government from power, and control passed toa 
revolutionary committee made up of army and civilian 
leaders loyal to Mao. In 1979, three years after Mao 
died, Beijing was again ruled by a civilian government. 


Beijing Capital of China: The country’s political and cultural centre. 


Tiananmen Square, right, 
. is the centre of Beijing. 

Itis an immense square, the 

site of many parades and 

political rallies. A number 

of important structures 

are in the square. 


Beijing, set up as a special 
= municipal district, lies in 
northeastern China. 


Beihai Lake, /eft, Centre of government off 
is one of three im- and on for over 2,000 


[ueteres years. Chinese Commu- 
A beautifully land- nists made Beijing a 
scaped park with leader in industry. Cultural 
temples and pavil- heritage includes universi- 
lake. surrounds ne ties, National Library, art 
. Shown here TÀ 

is the White Da- treasures, ge pavil 
goba, st pte ions, gates, palaces. 

mous landm: i 
in Beijing. Inner City and Outer City 


are in Old City. Within 
Inner City, /mperial City 
surrounds Forbidden City 
(palaces of former emper- 
ors, now museums). 


The Great Wall of China, /eft, is the 
longest structure ever built. The first 
sections were probably built in the 
400s B.C, and construction continued 
off and on until the A.D. 16005. 
Many people visit the passes nearest 
Beijing, at Badaling and Mutianyu. 


About 2000 B.C. A.D. 907 1421 

Beijing probably Liao dynasty established; Ming dynasty established 
founded as a trading cen- Beijing made one of two na- capital at Beijing. Named 
tre. It was capital of small tional capitals. Leaders city Beiping (northern 

state of Yen. called city Yenjing. peace). 
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The Great Red Gateway, right, leads to the 
mng Ppor b The vast area of the 
ce, ing tomb complex holds 13 tombs. 
^ qe res- Only the tomb of Emperor Wan Li, 
idence of many emperors. It who ruled from 1572 to 1620, 
includes a number of pal- has been excavated. 
aces and pavilions, a large 
lake, and a covered path 
with paintings of historical 
and fictional Chinese 
‘scenes. The first palace on 
the site was built in the A.D. 
1100s, Later emperors con- 
tributed most of the other 


The Temple of Heaven, be/ow, 
is the most famous temple in China. 
Itis actually a group of ceremonial 
buildings inside a walled park. 

The Hall of Prayer for Good Harvests, 
|__| shown here, is an architectural 
wonder, constructed en- 

tirely of wood, 

without nails. 


Factory products include 
chemicals, electronic 
equipment, farm machin- 
ery. Craftworkers make 
porcelain, tapestries, tiles. 


Most people belong to 
China's largest ethnic 
group, Han. Nearly all peo- 
ple speak Northern Chi- 
Nese (Mandarin or Pu- 
tonghua), country's official 
language. Many old, one- 
Storey houses in Old City. 
New apartment buildings 
in suburbs. Primary means 
Of transportation is bicycle. 
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1900 1949 1976 

Boxer Rebellion. Group of Chinese Communists Major earthquake struck 
Chinese called Boxers tried captured Beijing. Speak- Beijing area. About 250,000 
to drive foreigners out of ing at Tiananmen Square, people died. Widespread 
China. Army of eight nations Mao Zedong proclaimed property damage. 
retaliated. establishment of People's 


Republic of China. 
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In 1976, a major earthquake struck the Beijing area. It 
was centred in the nearby city of Tangshan. The earth- 
quake caused about 240,000 deaths and widespread 
property damage in the area. 

In 1989, large numbers of people gathered in Tianan- 
men Square and demonstrated for more democracy. 
The military crushed the demonstrations and killed hun- 
dreds of protesters. 

See also China (History: China after Mao; pictures). 
Beirut (pop. 702,000) is the capital and largest city of 
Lebanon. It is also the country's chief commercial and 
cultural centre. About a quarter of Lebanon's people live 
in the Beirut area. The city lies on the eastern shore of 
the Mediterranean Sea (see Lebanon [map)). 

The main business district of Beirut, and most of the 
city's hotels and high-rise buildings, are on or near the 
seashore. The most modern section of the city, called 
Hamra, is known for its many cafes, shops, cinemas, and 
nightclubs. The residential areas are divided into dis- 
tricts based largely on religion, social class, and ethnic 
group. For example, many middle- and upper-class 
Christians live in certain districts, and middle- and 
lower-class Muslims live in others. Palestinian refugees 
from the Arab-Israeli wars inhabit wretched, crowded 
camps in Beirut. The city has several universities and 
colleges, including the American University of Beirut, 
the Arab University, and St. Joseph University (see Leba- 
non [Peoplel). The chief economic activities in Beirut are 
commerce and banking. A major international airport 
lies to the south of the city. 

The Phoenicians founded Beirut in about 3000 B.C. A 
series of foreign rulers controlled the city throughout 
most of its history. They included the Assyrians, Greeks, 
Romans, Ottoman Turks, and French. 

During the late 18005, Beirut became a leading centre 
of Arab learning and culture. In the 19005, it grew into a 
financial and commercial centre for the Middle East, 
and one of the most modern cities in that region. How- 
ever, a civil war between Lebanese Christians and Mus- 
lims in 1975 and 1976 destroyed Beirut's business dis- 
trict and crippled the city's economy. Some damage was 
repaired by the early 1980's, but continued fighting 
caused further damage. In 1989, fighting in Beirut re- 
sulted in the most extensive damage since the 1970's. By 
1991, peace had been restored. See Lebanon (History: 
Recent developments). 

Belafonte, Harry (1927- ), is an American singer 
and film actor. He won fame in the 1950s and early 
19605 for his interpretations of folk songs. He probably 
is best known for his versions of West Indian folk songs, 
but he also sings blues, spirituals, and ballads. 

Belafonte was born in New York City. His parents 
were born in the West Indies, and Belafonte lived in Ja- 
maica from the age of 8 to 13. He studied acting in New 
York City but could not find work in the theatre. He then 
turned to a singing career, but had little success until he 
began studying folk music during the early 1950's. 

Belafonte has also appeared in several films, includ- 
ing Carmen Jones (1954), Island in the Sun (1957), and 
Buck and the Preacher (1972). 

Belaney, George Stansfeld. See Grey Owl. 
Belarus, also spelled Bye/arus, is a country in eastern 
Europe. From 1922 to 1991, it was part of the Soviet 
Union. It was called the Byelorussian Soviet Socialist Re- 


public, or, simply, Byelorussia. Minsk is the Capital, 
The Belarusians trace their history to Kievan Rus, a 
state founded by East Slavs in the 800s. Belarus became 
part of Lithuania in the 1300's. It passed to Poland in the 
1500's and to Russia in the late 1700's. In 1918, the Rus- 
sian Communists invaded Belarus. They renamed the 
country Byelorussia, a name derived from the Russian 
words Belaya Rus (White Russia), and established a 
Communist government there in 1919. Byelorussia be- 
came a republic of the Soviet Union in 1922. It gained in- 
dependence in 1991, when the Soviet Union broke up. 


Government 


Belarus has a parliamentary government. Voters elect 
the 260 members of the parliament, called the Supreme 
Soviet, to five-year terms. These members make the 
laws. The head of state is the president, elected by the 
people to a maximum of two five-year terms. The presi 
dent is commander of the armed forces and appointsa 
cabinet known as the Council of Ministers. 

The major political organization in Belarus is the Be- 
larusian Popular Front. The Popular Front unites political 
parties and groups that support democratic reform. Be- 
larus has about 10 political parties, most of which are 
small. They include the National Democratic Party, the 
Social Democratic Party, and the Christian Democratic 
Union. The Soviet Communist Party— Belarus only party 
before independence—was outlawed in August 1991. In 
December of that year, a new Communist group called 
the Belarus Party of Communists was formed. 

Belarus is divided into six provinces, each named 
after its provincial capital city: (1) Brest, (2) Gomel, (0). 
Grodno, (4) Minsk, (5) Mogilev, and (6) Vitebsk. A council 
elected by the voters governs each province. 

The Supreme Court is the highest court. The Supreme { 
Soviet appoints judges to five-year terms on the court. 
Belarus began to create its own armed forces in 1992 


People 


Population and ethnic groups. For Belarus’ total 
population, see the Facts in brief table with this article. 
With an average of more than 50 people per square 
kilometre, Belarus is one of the most densely popu- 


Facts in brief about Belarus 


Capital: Minsk. 

Official languages: Belarusian and Russian. 

Official name: Respublika Byelarus (Republic of Belarus). E 

Area: 207,600 km?. Greatest distances—north-south, 545 km; 
east-west, 620 km. level. 

Elevation: Highest—Dzerzhinskaya Gora, 346 m above sea i 
Lowest—Neman River at northwestern border, 90 m abo" 
sea level. itv, 51 

Population: Estimated 1996 population—10,320,000; dens 
people per km3; distribution, 66 per cent urban, 34 poa 
rural. 1989 census—10,199,709. Estimated 2001 populatio 
10,372,000. 1 tatoes, 

Chief products: Agricu/ture—barley, cattle, flax, pigs, PO ters; 
rye, sugar beet. Manufacturing—bicycles, clocks, Co CUR 
engineering equipment, furniture, metal-cutting toos 
cycles, plywood and paper, potassium fertilizer, refrig 
television sets, textiles, trucks and tractors. m. and 

Flag: The flag has three horizontal stripes, two white abo 
below one red. See Flag (picture: Flags of Europe). 

Money: Currency unit—rouble. 


lated of the former Soviet republics. Minsk is the coun- 
trys largest city, with more than 14 million people. 

Ethnic Belarusians, a Slavic people, account for 79 per 
vent of the population. Russians make up 12 per cent. 
Smaller groups include Poles and Ukrainians. 

Language. In 1990, Belarusian became the official 
language of Belarus. It replaced Russian. The Soviet gov- 
emment had discouraged use of Belarusian and pro- 
moted use of Russian. As a result, more people speak 
Russian than Belarusian, especially in the large cities. 

Belarusian is a Slavic language that resembles Rus- 
sian and Ukrainian. It is written in the Cyrillic alphabet, 
the same system of writing used for Russian. 

Way of life. About two-thirds of Belarus people live 
in cities. Most Belarusian families are small, with one or 
two children. Most city people live in apartments. 

About a third of the people live in rural areas. Many 
of them work on large collective or state farms, run by 
the government. Many rural people live in small 
wooden houses or community housing blocks. 

Most people in Belarus wear Western-style clothing. 
Traditional Belarusian costumes, which are white with 
colourful embroidery, are worn on special occasions. 

Potato and mushroom dishes are particularly popular 
in Belarus. Belarusians also like thick stews, hearty vege- 
table soups such as turnip borsch, and rye and oat 
bread. Tea and coffee are the most popular beverages. 

Belarusians enjoy a number of recreational activities. 
These include soccer, volleyball, athletics, swimming, 
camping, and chess. 

Religion. Most Belarusians follow either the Belaru- 
sian Catholic religion or an Eastern Orthodox faith. Be- 
larusian Catholics are also called "Greek" Catholics or 
Uniates, They follow Eastern Orthodox rituals. But they 
accept the authority of the Roman Catholic pope, 
E" the Orthodox faiths do not. Orthodox Christians 
ono to either the Russian Orthodox Church or the Be- 
th ian Autocephalous (self-governing) Orthodox 

lurch. The Belarusian Autocephalous church long pro- 
aes Belarusian independence from the Soviet Union. 
result, it was banned from the 19205 until 1990, ex- 

ept for a brief period in the 1940's. 

nl dos groups in Belarus include Roman 
joi Es rotestants, and Jews. Before World War Il, 
Be Ncc Bn about 8 per cent of the population. But 

Educath led almost all the Jews during the war. 
sol EN Most Belarusians finish secondary 
three E many receive higher education. Belarus has 

p mnes the Belarusian State University, 

dm My enverit and Grodno State University. 

Arts n. out 30 technical colleges or institutes. 
Bernat Belarusians are known for their weaving, 
such i pone and other traditional handicrafts, and 
village ae orming arts as dancing and puppetry. The 
M enin oe is especially famous for textiles 
sian d orate patterns. In the early 1900s, two Be- 
Bees lanka Kupala and lakub Kolas, helped 

€ use of the Belarusian language in literature. 


Land and climate 


Es Covers 207,600 square kilometres. Most ofthe 
Northern Onsists of flat lowlands. Forests cover the 
noi aes A ridge of higher ground runs from 

to southwest in central Belarus. It includes the 


Co 
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Minsk, Belarus’ capital, lies on the Svisloch River. Minsk was 
almost entirely destroyed during World War II (1939-1945). It 
was rebuilt afterward as a modern city. 


country's highest point, a hill called Dzerzhinskaya Gora 
that rises only 346 metres above sea level. Southern Be- 
larus is made up of marshes, swamps, and forests. This 
region includes a vast, forested swamp called the Pri- 
pyat Marshes. The chief rivers in Belarus are the Bug, 
the Neman, the Western Dvina, and the Dnepr, also 
spelled Dnyapro. 

The forests of Belarus teem with deer, foxes, hares, 
minks, and squirrels. Belarus and Poland jointly adminis- 
ter the Belovezha Forest (Bialowieza in Polish). This area 
is a remnant of the virgin forest that covered much of 
Europe in prehistoric times. It has majestic old spruces 
and other trees. Its rare animals include a herd of Euro- 
pean bison, also called wisent. 

Belarus has cold winters and warm summers. The 
temperature averages about —6 °C in January, the cold- 
est month, and about 18 °C in July, the hottest. Annual 
precipitation, including rain and melted snow, ranges 
from 50 to 65 centimetres. 


Economy 


Belarus has a well-developed economy. But it suffers 
froma shortage of modern technology. For nearly 70 
years, the Communist government of the Soviet Union 
controlled the entire economy. Like other former Soviet 
republics, Belarus plans to reduce government control 
of economic activities. However, attempts to maintain a 
national currency were abandoned in 1994, when Be- 
larus signed a treaty of monetary union with Russia. 

Manufacturing produces more than half of the eco- 
nomic output of Belarus. The country is known for its 
heavy-duty trucks and tractors. Belarus also manufac- 
tures computers, engineering equipment, metal-cutting 
tools, and such consumer goods as bicycles, clocks and 
watches, motorcycles, refrigerators, and television sets. 
The chief chemical product is potassium fertilizer. Be- 
larusian forests yield many wood products. 
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Agriculture accounts for about a quarter of Belarus’ 
economic output. The country's major crops include 
barley, flax, potatoes, rye, and sugar beet. Many farmers 
raise cattle and pigs. 

Mining. Belarus has only a few mineral resources. It 
is rich in peat, which is used for fuel, and potassium and 
rock salts. Southern Belarus has coal and petroleum. 

Trade. The major Belarusian exports include tractors 
to Australia, Canada, New Zealand, and the United 
States. Belarus chief trading partners are Russia and 
Ukraine. Significant trade also occurs with Austria, Ger- 
many, Poland, Switzerland, and the United Kingdom. 

Transportation and communication. Belarus has 
an adequate transportation system, including railway 
and road networks connecting its cities with other 
major European cities. Trains are the most important 
means of long-distance travel. The country's chief air- 
port is in Minsk. Buses provide most of the transporta- 
tion within cities. The Dnepr-Bug Canal and other canals 
improve water transportation by linking many of the riv- 
ers with ports on the Baltic and Black seas. 

About 215 daily newspapers are published in Belarus, 
130 in Belarusian, About a third of the families in Belarus 
own a TV set, and most have one or more radios. 


History 


Early days. The area that is now Belarus was inhab- 
ited by various groups of people beginning in prehis- 
toric times. Slavic tribes moved in by the A.D. 500's. 

The Belarusians, along with the Ukrainians and Rus- 
sians, trace their history to the first East Slavic state. The 
state, called Kievan Rus, was formed in the 800's. Belarus 
made up the northwestern part of Kievan Rus. During 
the 9005 and 10005, Kievan Rus was a major European 
political, economic, and military power. 


Belarus 


* | Other city or town 


Elevation above sea level 


Lithuanian, Polish, and Russian rule. In the 1200s, 
Mongol invaders overran the eastern part of Kievan Rus, 
while Germanic tribes threatened from the west, To pro- 
tect themselves from invaders, the Belarusians formeda 
military alliance with neighbouring Lithuania. The alli- 
ance led to Belarus becoming part of Lithuania, which 
grew into a large and powerful state. 

In 1386, the grand duke of Lithuania married the 
queen of Poland and began to rule both Lithuania and 
Poland as king. Lithuanian-Polish kings ruled the two 
states for nearly 200 years until Lithuania— including 
Belarus—merged with Poland in 1569. 

Between 1772 and 1795, Russia, Prussia, and Austria 
divided Poland. Russia received much of eastern Poland, 
including Belarus. In the 1800's, Russian officials begana 
policy called Russification. This policy promoted the 
Russian culture and language at the expense of other 
cultures and languages, including Belarusian. Neverthe: 
less, the Belarusian people's sense of national distinc- 
tiveness grew during the 1800s and 19005, as did their 
resentment of Russian control. 

Soviet rule. The Russian Revolution of 1917 over- 
threw the czar of Russia and established a Communist 
government there. In March 1918, the Belarusians estab- 
lished an independent, non-Communist state called the 
Belarusian National Republic. However, Russian Com- 
munists invaded the republic later that year. In January 
1919, they proclaimed a Communist-ruled state called 
the Byelorussian Soviet Socialist Republic. Poland 
gained control of western Belarus in 1919, at the start of 
the Polish-Russian War. In 1922, Byelorussia became 
one of the founding republics of the Soviet Union. _ 

In the 19305, Joseph Stalin, the dictator of the Soviet 
Union, pushed the policy of Russification in Byelorussia 
and other non-Russian republics. The Soviet govern- 


ment also seized land from private farmers to form 
larger, state-run farms, causing much suffering. 

in 1939, the Soviets occupied western Belarus, which 
Poland had controlled since 1919, and reunited it with 
Byelorussia. Nazi Germany occupied Byelorussia and 
other Soviet territory from 1941 to 1944, during World 
War Il. The area suffered great damage during the war. 
Minsk was almost entirely destroyed. After the Nazis lost 
the war, the Soviets regained Byelorussia, including 
western Belarus. In 1945, Soviet Byelorussia became a 
founding member of the United Nations. 

Anexplosion and fire at the Chernobyl nuclear power 
plant in Ukraine in 1986 had a major impact on Byelorus- 
sia. The winds caused about 70 per cent of the radioac- 
tive fallout from Chernobyl to fall on Byelorussia. The ra- 
diation contaminated the republic's food and water 
supplies and caused many health problems, including 
increased cancer deaths. 

Independence. In 1990, the Byelorussian parliament 
declared that the republic's laws took precedence over 
those of the Soviet Union. In August 1991, Byelorussia 
declared its independence. In September, the republic 
changed its name from the Russian form Byelorussia to 
the Belarusian form Be/arus. In December, the Soviet 
Union broke apart and Belarus became an independent 
nation. It joined with 10 other former Soviet republics to 
form the Commonwealth of Independent States (CLS), 
with Minsk as administrative capital. Alexander Lukas- 
henko became Belarus’ first president in July 1994. 

The Soviet Union had put part of its arsenal of nuclear 
Weapons in Belarus. In 1992, Belarus transferred its 
short-range nuclear weapons to Russia to be destroyed. 
n February 1 993, the country's parliament ratified the 

rst Strategic Arms Reduction Treaty (START I). 

In 1995, the people voted in a referendum. They ap- 
poea an agreement to merge the Belarusian and Rus- 
$ n economies. They also accepted Russian as one of 

€ official languages of Belarus. 

; pe Commonwealth of Independent States; 
hal trategic Arms Reduction Treaty. 
eee Islands. See Palau Islands. 
Hiep 1,203,151; met. area pop. 1,418,061) is the 
River [se v state of Pará in Brazil. It lies on the Pará 
1516 SR razil [political map). The city was founded in 
dm he Bm interest include the Church of St. Alexan- 
pal Theatre paa, the Government Palace, the Munici- 
ns , : e Goeldi Museum, and the Zoological 
Belfast ical Gardens. 
of eai 280,972) is the capital city of the province 
atthe men reino) in the United Kingdom (UK). It lies 
called i east coast of Ireland, at the head of a bay 
fast has HEA Lough. Set in the fertile Lagan Valley, Bel- 
Chitlereanh xm Plateau to the north of itandthe — 
ort P i ills in County Down to the south. Belfast is 
215 hect eland's largest city and port, with an area of 
abian Ta Since 1961, the suburb Newtownabbey 
separate borough. 


People and government 


Pi 
eee Belfast reflects the problem of Northern 
lorthern fa See divided between Protestants, who wish 
olics Son to remain part of the UK, and Roman 
Tuled fron wie wanta united and independent Ireland 
m Dublin. The causes of this division lie deep in 
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Belfast City Hall, a huge Renaissance-style building in Done- 
gall Square, is a major landmark of the city. 


Irish history. Since 1886, the northern Protestants have 
resisted attempts to place them under the rule of a Dub- 
lin government, or to join with the largely Catholic Irish 
state established in 1921. The city suffered much from vi- 
olence and terrorism in the 1970's and 1980s. 

Local government. Since the reorganization of local 
government in 1973, Belfast has formed the largest of 
the 26 new district council areas of Northern Ireland. 
Municipal government is carried on by the lord mayor 


and council. 
Economy 


Belfast has become a major port and industrial centre 
even though it has no local source of minerals and 
power, and is separated from its principal markets by 
the Irish Sea. The city's traditionally important industries, 
such as shipbuilding and textile production, have de- 
clined during the 1900s. Since the 1930's and 1940s, ef- 
forts have been made to establish new industries. 
Goods produced in Belfast include ships, aircraft, tex- 
tiles, clothing, ropes and cordage, ventilation and heat- 
ing equipment, precision instruments, lenses, glass- 
ware, processed foods, and table waters. 

One of the major ports of the United Kingdom, Belfast 
handles more than 5 million metric tons of goods a year. 
A new building dock, spanned by two huge cranes, en- 
abled the firm of Harland and Wolff Ltd. to construct the 
largest vessel ever built in the UK, the tanker Lepeta. 

The government has provided substantial financial 
aid for modernizing the docks and shipyards. The De- 
partment of Economic Development helps industry by 
providing grants, loans, and the rental of government- 
owned factories. 

Transport 
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America. Belfast Harbour Airport has flights to Britain. 

Passenger steamship and car ferry services connect 
Belfast with Liverpool, on the mainland of England. 
There is a regular freight service between Belfast and 
British and continental ports. The Enterprise express 
makes the rail journey between Belfast and Dublin. Two 
motorways, the M1 and the M2, connect Belfast with the 

- west and northwest of the province. 


Education and cultural life 


Universities, colleges, and schools. Queen's Uni- 
versity, Belfast, was founded as Queen’s College in 1849 
and became a university in 1908. The Ulster Polytechnic, 
in Jordanstown, was set up in 1971. It merged in 1984 
with the New University of Ulster at Coleraine and Derry 
to form the University of Ulster. Belfast also has three 
colleges of education. 

In addition to many primary and secondary schools, 
the city has several historic grammar schools. The old- 


est, Belfast Royal Academy, was established in 1785, and 
is now coeducational. at 

Museums and art galleries. The Ulster Mu p. 
Stranmillis, near the city centre, was built in 1929 Mu 
tended in 1972. It includes a fine art gallery and has st 
table collections of Irish silver and glassware. Hee 
valuable possession is a collection of gold and sil B 3 
coins and jewellery. These were recovered in 196 kof 
the wreck of the Spanish Armada ship Girona, sun 
Ulster in 1588. 

The Ulster Folk Museum at Cultra, near Belfast e 
established in 1958. In 1967, it merged with the Be mpl 
Transport Museum, which contains numerous pen 
of earlier modes of transport. The Arts Council o! 
ern Ireland has a visual arts centre in Belfast. a 

Entertainment. The Grand Opera, which was" al 
stored during the late 1970's because of its archie?" 
interest, provides a theatre for visiting compan 97a 
artists. Smaller theatres include the Arts Theatre, 


the Lyric Theatre. The largest university-based festival in 
the British Isles takes place in Belfast each November. It 


is centred on Queen's University. 
Sightseeing in Belfast 


The centre of Belfast is Donegall Square, on one side 
of which stands the City Hall, which was built in 1906. 
The hall's grounds include the Garden of Remembrance. 
The Linen Hall Library is in Donegall Square North. 

From Donegall Place, the city's main street runs north 
as Royal Avenue and then as York Street. Just off Royal 
Avenue is the Protestant St. Anne's Cathedral, which 
contains the tomb of Lord Carson, one of the founders 
of Northern Ireland. Eastward from the City Hall, Chi- 
chester Street leads to the Royal Courts of Justice. South 
from Donegall Square, Bedford Street passes the Ulster 
Hall and leads to Shaftesbury Square and Queen's Uni- 
versity. The main university buildings, in red brick, were 
designed by Sir Charles Lanyon. Nearby are the Ulster 
Museum and the Botanic Gardens, which have a fine 
conservatory and a statue of the famous Belfast-born sci- 
entist, Lord Kelvin. 

At Stormont, on the eastern side of the city, are the 
Parliament Buildings (until 1972 the home of the govern- 
ment and Parliament of Northern Ireland) and Stormont 
Castle, now the headquarters of the Northern Ireland 
Office. Through this office the British government di- 
rectly rules Northern Ireland from London. 


History 


The earliest record of Belfast is as the site of a Nor- 
man castle guarding the ford at the mouth of the River 
tagan, where the counties of Antrim and Down met. 

This location gave Belfast its name, which comes from 

the Gaelic Bea/ Fearste, meaning “the approach to the 

Sandbank" Sir Arthur Chichester set up a town there as 

part of an English settlement. In 1613, the town was 

qid à royal charter. It grew as a borough owned by 
ir Arthur's descendants, the Earls of Donegall. 

Inthe late 1700s, Belfast began to expand rapidly. Its 
[na le, largely Presbyterian Dissenters, were energetic 
‘lane people, keenly interested in the Industrial Rev- 
à iet A boom in the cotton industry brought wealth 
the ch and Belfast flourished as a port. But by 1835, 

ES on industry had disappeared. Linen, which had 
cheats in Belfast and the Lagan Valley much 
buildin ecame important again. In the 18005, a ship- 
when E industry was founded and prospered. By 1911, 
un e ill-fated Titanic was built there, Belfast had the 

à i s largest shipyards. 
ife pd has always been important in Ireland's political 
in Befa, 91, the Society of United Irishmen was founded 
signed T By contrast, in 1912, thousands of Protestants 
never to Ulster Covenant at the City Hall, swearing 
tioned accept rule from Dublin. When Ireland was par- 
Ireland, i n 1920, Belfast became the capital of Northern 
Of the ci 4 1941, heavy German air raids devastated parts 

eae killed nearly 1,000 people. 
between tees government of Northern Ireland ruled 
Order for 21 and 1972. Although it ensured peace and 
Cause of the he of that period, it remained uneasy be- 
nationalisten hostility and nonparticipation of the largely 
um s ninded Roman Catholic population of the 
- ^ massive civil rights campaign, launched in 
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1968, gave the signal for a resurgence of serious disor- 
der. The British government, acting at first in aid of the 
government of Northern Ireland, assumed political con- 
trol of the province. In 1972, the Stormont Parliament 
was suspended. Meanwhile the Irish Republican Army 
(IRA) began a sustained campaign of terrorism to force 
Britain to give up Northern Ireland. 

An executive (governing body), based on power shar- 
ing between Protestants and Roman Catholics, was tried 
briefly in 1974, but was ended by a Protestant general 
strike. Since then, Northern Ireland has been under di- 
rect rule from London, and a political solution is still 
being sought. In 1985, the Irish and UK governments 
took an initiative towards such a solution by signing the 
Anglo-Irish Agreement. Belfast suffered severely from 
terrorism during the 1970s and 19805, but redevelop- 
ment began to revitalize it in the late 1980. 

See also Irish Republican Army; Northern Ireland. 
Belgian Congo. See Zaire (History). 

Belgian hare. See Rabbit (picture). 

Belgian horse. See Horse (Draft horses; picture). 
Belgian sheepdog is the general name for four va- 
rieties of dogs. They are the Groenendael, Laekenois, 
Malinois, and Tervueren. They are medium-sized, well- 
proportioned dogs, originally bred for guarding sheep, 
but now more commonly used as general guard dogs. 
The different types were developed by the breeder 
Nicholas Rose in Belgium, in 1891. The dogs stand from 
about 55 to 65 centimetres high at the shoulder, and 
weigh about 28 kilograms. 

The Groenendael, known in the United States as the 
Belgian sheepdog, has a sleek black, abundant long- 
haired coat. The Tervueren differs from the Groenend- 
ael only in the colour of its coat, which can be red, fawn, 
or grey with shadings of black. It also has a black mask. 
The Malinois, also known as the Malinese sheepdog, re- 
sembles a small German Shepherd dog. It is the only 
Belgian sheepdog with short-hair. It is generally fawn in 
colour, with black shadings, and a black mask. The 
Laekenois is the coarse-haired variety. Its coat is harsh 
and wiry, but never curly. Its colour is reddish fawn, 
with black shading, especially on the face and tail. It is 
the rarest variety outside Belgium. 


The Groenendael has a long black coat. 


Scenic Antwerp, one of Belgium's largest cities, is a major European port. Antwerp lies along the 
Schelde River in northern Belgium. The graceful tower of the Cathedral of Notre Dame rises high 
above the city, which also has many modern buildings. 


Belgium 


Belgium is a small country in northwestern Europe. 
Belgium's location has been the country's great fortune 
—and its terrible sorrow. The country borders three 
major trading nations—France, the Netherlands, and 
Germany. It is separated from a fourth one, the United 
Kingdom, by a narrow strip of the North Sea. Trade with 
these nations has helped make Belgium an important 
centre of commerce and industry. Throughout its his- 
tory, however, Belgium has been a bloody battleground 
for the wars of other nations because of its central loca- 
tion. 

Belgium is one of the most densely populated coun- 
tries in the world. The Belgian people are divided into 
two major groups, the Flemings and the Walloons. The 
Flemings live in northern Belgium and speak Dutch. The 
Walloons live in southern Belgium and speak French. 
The difference in language and in other aspects of their 
cultures has been the source of intense friction between 
the two groups. Both Flemings and Walloons live in 
Brussels, the nation’s capital. 

Belgium has two official names. Its name in French is 
Royaume de Belgique; its name in Dutch is Koninkrijk 
Belgié. Both names mean Kingdom of Belgium. The 
word Belgium comes from the Belgae tribes who inhab- 
ited the area when the Romans conquered it during the 
505 B.C. Spain, Austria, France, and the Netherlands 
have also ruled the region at various times. Belgium 
gained its independence in 1830. The country suffered 
great destruction as a battlefield for warring nations 
during World War I (1914-1918) and World War II (1939- 
1945). 

Since World War II, Belgium has become a centre of 


international economic and political activity. Such or- 
ganizations as the European Union and the North Atlan: 
tic Treaty Organization (NATO) have headquarters in 
Belgium. 


Government 


National government. Belgium is a constitutional 
monarchy. Its Constitution, which was adopted in 1831, 
makes the king the head of state. He has little real - 
power. Executive power lies in the hands of the prime 
minister and the members of the cabinet, called the i 
Council of Ministers. By law the cabinet must consist! 
equal numbers of Dutch speakers and French speakers 
The prime minister, who is the head of government, an 
the cabinet members hold office as long as they have 


Facts in brief about Belgium 


Capital: Brussels. 
Official languages: Dutch and French. 
Official name: Kingdom of Belgium. 
Head of state: King. 
Head of government: Prime minister. , nort 
Area: 30,513 km?. Greatest distances—east-west, 274 km; n 
south, 225 km. Coastline—63 km. a level 
Elevation: Highest—Botrange Mountain, 694 m above sé 
Lowest—sea level. sity 
Population: Estimated 1996 population 10,042,000; i er cent 
327 people per km; distribution, 97 per cent urban, ns 
rural. 1997 census—9,978,681. Estimated 2001 populatio 
10,087,000. milk, p? 
Chief products: Agricu/ture— barley, cattle, flax, hopan micals 
tatoes, sugar beet, wheat. Manufacturing— cement, C oe 
and chemical products, glass, leather goods, paper P! 
essed foods, steel, textiles. n 
National anthem: “La Brabanconne" The Brabant Es 
Money: Currency unit—Belgian franc. One franc = 1 
times. 


the support of the Belgian Parliament. 

The Belgian Parliament has two houses, the House of 
Representatives and the Senate. The House consists of 
212 members, all elected by the people. The Senate has 
181 members—106 elected by the people, 50 by provin- 
cial councils, and 25 by the other senators. Members of 
Parliament are elected to four-year terms. However, the 
prime minister may request at any time that the king dis- 
solve Parliament and call for new elections. 

Local government. Belgium is divided into nine 
provinces, which in turn are divided into communes (cit- 
ies and towns). Each province has a council elected by 
the people and a governor appointed by the king. The 
people of each commune elect a council, and the king 
appoints a mayor recommended by the council. Bel- 
gium is also divided into cultural and economic local re- 
gions. In 1993, Belgium officially became a federal state, 
with separate regional legislatures. 

Politics. Belgium has three major political groups, 

_ each consisting of French- and Dutch-language parties. 
The Christian Social parties take moderate positions on 
most issues. The Belgian Socialist parties concentrate on 
social welfare. The Liberal parties favour limited govern- 
ment spending and the encouragement of private enter- 
prise. Several smaller parties represent the interests of 
specific regions and of the Flemings or the Walloons. 
Belgian voters rarely give one party a majority in Parlia- 
ment and so, after most elections, two or more parties 
must join to form a coalition government. All Belgian cit- 
itens who are 18 years of age or older must vote in na- 
tional elections. Anyone who fails to vote may be fined. 

Courts. The highest court in Belgium is the Court of 
Cassation. Five regional courts hear appeals of decisions 
made by lower courts. Special courts deal with such 
matters as labour disputes, commercial agreements, 
and military justice. 
med forces. Belgium has about 90,000 men and 
in m in its army, navy, and air force. About 15,000 vol- 
nh serve in the national police force, called the 
Tete Men must serve 8 or 10 months in the 

lorces after reaching the age of 18. 


People 


oon and ancestry. For Belgium's total popu- 
Sum Es the Facts in brief table with this article. Bel- 
Bien E ofthe world's most densely populated 
tente, Th Brussels is the capital and chief commercial 
largest j " Brussels metropolitan area is the country's 
area inis an area by far. The Antwerp metropolitan 
in vae second in population. The cities of Brussels 
suburban se have much smaller populations than the 
ent nta of their metropolitan areas. Charleroi, 
Werpa Liége have larger city populations than Ant- 
Hm ànd Brussels. 
there Belgian people belong to one or the 
oons, The pennig groups, the Flemings and the Wal- 
ium's po emings make up about 55 per cent of Bel- 
e F| Le Rulation; and the Walloons about 30 per cent. 
trib ings are descendants of the Franks, Germanic 
tribes wee Wallons trace their ancestry to the Celtic 
invasion, ae in the area at the time of the Frankish 
Is called Fy € Flemings live in northern Belgium, which 
landers. The Walloons live in southern Bel- 


es Who invaded what is now Belgium during the A.D. 
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Belgium's Parliament building in Brussels is called the Palais 
de la Nation (Palace of the Nation). It was completed in 1783 and 
houses the Belgian Senate and House of Representatives. 


The Belgian coat of arms 
includes the national motto, 
Union Provides Strength, in 
French and Dutch. 


Belgium’s flag was first used 
during the revolt against Aus- 
trian rule in 1789. It became 
the national flag in 1830. 


Europe. It borders the Nether- 
and the North Sea. 


Belgium lies in northwestern 
lands, Germany, Luxembourg, France, 
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ium, which is called Wallonia. Some Belgians are of 
mixed Fleming-Walloon descent. About 1 per cent of 
Belgians are German speakers, who live near the Ger- 
man border. See Flemings; Walloons. 

Languages. Belgium has two official languages— 
Dutch, which is spoken by the Flemings; and French, 
which is spoken by the Walloons. The Belgian dialect of 
Dutch was long called Flemish but is now officially re- 
ferred to as Dutch. The difference in language has led to 
bitter relations between the Flemings and Walloons. For 
the historical background of this problem, see the His- 
tory section of this article. 

Between 1967 and 1971, Parliament revised the Con- 
stitution to divide Belgium into four language regions: 
(1) Flanders; (2) Wallonia; (3) Brussels; and (4) eastern Bel- 
gium. The official language for education and all public 
communication is Dutch in Flanders, French in Wal- 
lonia, and German in a tiny area of eastern Belgium. 

Both Dutch and French are used in the Brussels metro- 
politan area. 

Way of life. About 95 per cent of the Belgian people 
live in cities and towns. Many Belgians who live in rural 
areas commute to jobs in the cities. Only a few people 
live in small, isolated communities. 

Belgium is one of the few developed countries that 
have no housing shortage. Most houses are solidly built 
and have large kitchens that serve as family rooms. Fam- 
ily ties are strong in Belgium, and most families spend 
much time together. 

Belgians enjoy many kinds of meat, including beef, 
chicken, pork, rabbit, and veal. Two of Belgium's most 
famous dishes are carbonades (beef stewed in beer) and 
waterzooi (a thick soup made with chicken or fish). Veg- 
etable specialities include endive, leeks, and white as- 
paragus. Belgians eat many kinds of fish, and they con- 
sider eels, cockles, and mussels to be delicacies. 
Chipped Potatoes are sold at outdoor stands and eaten 
with mustard, vinegar, or mayonnaise. Almost every 
neighbourhood has several cafes with covered terraces 
pb customers can eat pastries and drink coffee, 

eer, or soft drinks. 

Bicycle racing and Association football are the most 
Popular spectator sports in Belgium. Many people in 

ural areas enjoy fishing, hunting, and pigeon racing. A 
Hy number of Belgians spend their holidays at one of 
ca Ountry's resorts on the North Sea coast. Others go 

RIIG in the wooded hills of southeastern Belgium. 

bn s lon. The Belgian Constitution guarantees free- 
lits peal It also allows the government to grant 
the pe s ppor to all religions. About 90 per cent of 
A e belong to the Roman Catholic Church, but 
per un half of them attend church regularly. About 1 
cent cai ol Belgians are Protestants, and about 8 per 
amon d No religion. Religion is more important 

bate e Flemings than among the Walloons. Most 
much ER send their children to Catholic schools, and 
Rd nid A and social activity takes place in 

ducation, patie pale ; A did 
Write, Belgium É most all adult Belgians can read an 
sists of offer, as two school systems. One system con- 
ernment The, schools, which are operated by the gov- 
Most of bl Space system is made up of free schools, 
emment Ich are run by the Catholic Church. The gov- 
Provides equal financial support to both sys- 
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Ornate buildings on Brussels' main square, the Grand' Place, 
provide an impressive setting for a pavement cafe. The build- 
ings were built in the 1500s to house merchant and craft guilds. 


A pageant in Bruges annually reenacts a duelling tournament 
from the Middle Ages. Knights representing the noble families 
of Gruwthuse and Ghistele first fought this tournament in 1392. 


Beautiful lace is a famous product of Belgium. This woman is 


one of the few places in Belgium where 


making lace in Bruges, 7 n 
i Belgian lace is now machine-made. 


itis still made by hand. Most 


218 Belgium 


tems. Young people from 6 to 18 years of age must at- 
tend school. Nearly all parents also send their children 
to nursery school and kindergarten. 

Children from 6 to 11 years old attend primary school. 
Until the 1970's, a student entered a vocational school or 
a secondary school after primary school. In the 19705, 
Belgium introduced a new system of secondary educa- 
tion under which all students attend comprehensive 
schools. In such schools, all students take certain basic 
courses, but each student also specializes in technical, 
vocational, or university-preparatory subjects. By 1978, 
the new system had completely replaced the old system 
in the official schools. However, some free schools con- 
tinued to operate under the old system. 

Belgium has four state universities—the universities 
of Ghent and Antwerp in Flanders, and the universities 
of Liége and Mons in Wallonia. There are also four 
major private universities. They are the Dutch-speaking 
Catholic University of Leuven, the French-speaking Cath- 
olic University of Leuven at Louvain-la-Neuve, the Dutch- 
speaking Free University of Brussels, and the French- 
speaking Free University of Brussels. 

The arts. Many Belgians have made outstanding 
achievements in the arts, especially in painting. During 
the 14005, such Flemish artists as Jan van Eyck and Ro- 
gier van der Weyden painted with deep religious devo- 
tion and careful attention to detail. During the 1500's, 
Pieter Bruegel the Elder painted colourful and detailed 
scenes of everyday life. Anton Van Dyck became one of 
the greatest portrait painters of the 1600s. Also during 
the 16005, Peter Paul Rubens painted works noted for 
their brilliant colours and intense emotion. Demons and 
weird human figures appear in many paintings by James 
Ensor, the finest Belgian artist of the 1800's. In the early 
19005, Paul Delvaux and René Magritte won fame for 
their surrealist paintings, which combined common- 
place and dreamlike images. 

The Flemish composers Johannes Ockeghem and Or- 


lando di Lasso made great contributions to vocal music 
in the 1400's and 1500s. In the 1800's, César Franck com. 
posed excellent works for orchestra, organ, and piano, 
Adolphe Sax, a Belgian instrument maker, invented the 
saxophone in about 1840. 

Belgian literature consists of two literatures—one 
written in French and one written in Dutch. During the 
1800's and early 1900's, many of Belgium's best writers, 
such as Charles de Coster and Maurice Maeterlinck, 
were Flemings who wrote in French. De Coster's most 
famous work is the humorous novel The Legend of 
Ulenspiegel. Maeterlinck won the Nobel Prize for litera- 
ture in 1911 for his plays, including The Blue Bird and 
Pelleas and Melisande. \n the late 1800's, many Belgians 
who wrote in French contributed to a magazine called 
La Jeune Belgique (Young Belgium). Some of these Bel- 
gian authors, including Camille Lemonnier and Emile 
Verhaeren, formed a literary group also called La Jeune 
Belgique. 

In the mid-18005, Hendrik Conscience became the 
first major Belgian author to write novels in Dutch. 
Guido Gezelle was the greatest Flemish poet of the 
1800s. The Flemish poet and novelist Hugo Claus is gen- 
erally recognized as the leading Belgian writer in the 
Dutch language since the mid-1900's. 


The land 


The Belgian terrain varies greatly for so small a cour 
try. But Belgium has no great mountains or other major 
physical barriers to hinder transportation. Several large 
rivers serve as important transport routes. These rivers 
include the Schelde, the Sambre, and the Meuse (or 
Maas). Belgium has no large natural lakes, but engineers 
have created several lakes in the southern part of the 
country by damming rivers. 

Belgium has four main land regions. They are (1) the 
Coastal and Interior Lowlands; (2) the Kempenland; (3) 
the Central Low Plateaus; and (4) the Ardennes. 


The Ardennes is a region of 
winding rivers and forest: 
covered hills in southeast” 
Belgium. It is the most thy 
populated region in the co! r 
try. Most of the people live 
small villages like this 0n® 
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The Coastal and Interior Lowlands extend across 
ah of northern Belgium. Wide, sandy beaches lie 
Hee 63-kilometre North Sea coast. As in the Neth- 
dykes 5, natural dunes and a system of sea walls and 

hes pact the lowlands near the coast from flooding. 
m e lowlands, called po/ders, form a humid, treeless 
Pn crisscrossed by drainage canals. 

ot inland, the terrain becomes slightly rolling, 
tas as high as 90 metres. The soil consists of 
tilize the, a i "c over clay. However, the Belgians fer- 
tive OR ave made the region highly produc- 
[vitm mpenland, also called the Campine, lies in 
of birch ay Belgium. It was a thinly populated region 
ered there i, sts and marshland until coal was discov- 
a minin € in the early 1900's. Today, the Kempenland is 
made d industrial centre. In addition, drainage has 
crops, M and suitable for growing rye and other cereal 
replanted v e the birch forests have been cleared and 
timber," fast-growing evergreens for forestry and 


Thee ipi Low Plateaus occupy central Belgium. 
large ud Belgium's best soils. It is also the site of 
Brussels and er of the nation's largest cities, including 
euse rive, Liége. The fertile valleys of the Sambre and 
Low Platea. Ts form the southern boundary of the Central 
us, 
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The Ardennes covers southeastern Belgium. A band 
of sandstone ridges and limestone valleys just south of 
the Sambre and Meuse rivers forms the northernmost 
part of the region. Farther south lie the woodlands of 
the Famenne, an area where rivers have carved numer- 
ous caves in soft limestone. The remainder of the Ar- 
dennes consists mainly of forest-covered hills separated 
by winding rivers. Botrange Mountain, the highest point 
in Belgium, rises 694 metres in the east, near the Ger- 
man border. 

The Ardennes is the least populated region of the 
country and the least suitable for agriculture. Many 
deer, wild boars, and wildcats roam the forests of the 
Ardennes. Springs throughout the region are rich in 
minerals. The spring waters are prized for their suppos- 
edly healthful qualities. 


Climate 


Belgium has a rainy climate with cool summers and 
mild winters. West winds blowing in from the sea bring 
the country much moisture and moderate temperatures. 
In Brussels, the temperature averages 2° C in January 
and 18° Cin July. Temperature variations are somewhat 
narrower along the coast and more extreme in the Ar- 
dennes. 

The coastal region averages 70 centimetres of precip- 
itation a year. More than 100 centimetres fall yearly in 
the Ardennes. Snowfalls are common throughout the 
country, but snow seldom lasts long on the ground ex- 
cept in the Ardennes. 

Belgium's moderate climate benefits industry as well 
as agriculture. The weather rarely becomes so cold or 
so hot that it affects industrial production. Precipitation 
is seldom too light or too heavy for successful farming. 


Economy 


Belgium has one of the most highly developed econ- 
omies in the world. The economy is based mainly on 
free enterprise, though the government owns and man- 


near Antwerp overlooks a field in which 
Chemical production, one of Belgium's 
loys thousands of the country's workers. 


A chemical plant 
farmers are working. 
chief industries, empl 
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ages parts of the transportation and communication sys- 
tems. The government also provides a wide range of 
welfare services and promotes economic development. 

Manufacturing employs about one-third of all Bel- 
gian workers. Steel production is Belgium's largest man- 
ufacturing industry, followed by the production of 
chemicals and textiles. Belgium produces more steel 
per capita (per person) than most other countries. The 
Belgian steel industry was originally concentrated close 
to the coal mines in Wallonia. Today, the industry also 
uses imported petroleum to make steel, and the newer 
steel plants lie near the ports in Flanders. 

The Belgian chemical industry manufactures basic 
chemicals and such products as drugs, explosives, pesti- 
cides, and plastics. Important textile products include 
carpets, synthetic fibres, and Belgium's world-famous 
lace and linen. Belgium also produces cement, glass, 
leather goods, and paper. Food processing, including 
the manufacture of Belgian chocolates, also ranks as an 
important industry. 

Agriculture. Farmers make up less than 5 per cent of 
the Belgian workforce. Nevertheless, they produce most 
of the food needed to feed the nation’s people. Belgian 
farms average about 11 hectares in size. Most farms are 
run by families, many of whom rent the property. Trac- 
tors, harvesters, and other machinery have replaced 
horses, which had supplied most of the power for farm 
labour until the 1960's. 

Dairy farming and livestock production account for 
more than two-thirds of Belgium's farm income. About 
half the nation’s agricultural land consists of pasture. 
About a third of the land is used to grow cereal crops, 
especially barley and wheat. Other leading crops in- 
clude flax, hops, potatoes, and sugar beet. Belgium also 
produces large quantities of flowers, fruit, and vegeta- 
bles. 

Mining. Belgium has coal deposits along the Sambre 
and Meuse rivers and in the Kempenland. Since 1958, 
most mines have closed down because of high produc- 
tion costs and the exhaustion of deposits. Belgium also 
mines limestone, marble, sandstone, and slate. 

Foreign trade. Belgium depends heavily on foreign 
trade because the country has extremely few natural re- 
sources and only a small internal market for its finished 


Inland waterways forma 
major part of Belgium's trans- 
portation system. Barges like 
those on the left carry freight 
over more than 1,600 kilo- 

metres of rivers and canals. 


goods. Belgium belongs to several international organi- 
zations that promote trade and economic cooperation 
These organizations include the Belgium-Netherlands 
Luxembourg Economic Union, which is known as Bene- 
lux, and the European Union (EU), formerly known as 
European Community (see Benelux; European Unio 
Belgium trades mostly with other members of the Euro: 
pean Union. | 

Machines and other engineering goods make up the 
largest share of Belgium's imports and exports. The 
country also imports chemicals, cotton, diamonds, 
grains, and petroleum. Other major exports include — 
chemicals, diamonds, glass products, processed foo 
steel, and textiles. 

Transportation. Belgium has a good network of 1 
roads. Most Belgian families own a car. Many people” 
ride bicycles or motorcycles. The government oWns, 
most of the National Association of Belgian Railways an 
the national airline, Sabena. Brussels has a major in 
national airport. 


Skilled workers produce beautiful crystal in Belgian gie, 
tories. Unlike most other Belgian industries, glassma g 
nearly all its raw materials from within Belgium. 


Antwerp ranks as Belgium's chief seaport and is one 
ofthe busiest ports in the world. Ghent and Zeebrugge 
are important inland ports. Rivers and canals link many 
Belgian cities. 

Communication. Belgium has about 25 daily news- 
papers. One daily newspaper is published in German, 
and the rest either in Dutch or in French. Most Belgian 
newspapers are committed to a particular political point 
of view. 

Telephone and telegraph lines connect all parts of 
Belgium. The radio and television systems are owned 
and operated by public corporations, which obtain most 
oftheir income from annual fees paid by set owners. 
Belgium has one network that broadcasts in Dutch and 
another that broadcasts in French. Most Belgian families 
owna television set and one or more radios. 


History 


People have lived in what is now Belgium since pre- 
historic times. During the 100s B.C., Celtic tribes called 
the Belgae settled in the area. Roman forces led by Jul- 
ius Caesar defeated the Belgae during the 50s B.C. The 
area then became part of the region that the Romans 
called Gallia (Gaul). Roman rule brought the develop- 
ment of cities, local industries, and an excellent system 
of roads, 

The Middle Ages. By the A.D. 400s, a Germanic peo- 
ple called the Franks had driven the Romans out of 
northern Gaul. Clovis, a Frankish king, founded a king- 
dom that included the Belgian region. The baptism of 
Clovis in 496 established Christianity as the state reli- 
gion. During the late 600's, the descendants of Clovis 
lost control of the kingdom to a family of Frankish rulers 
led the Carolingians. Charlemagne, the greatest of 
prigarolingians; ruled from 768 to 814. Under his reign, 

elgium became the centre of a large empire that cov- 
ered much of western Europe. 
ans, Charlemagne's three grandsons divided his 
Ai. Mong themselves into three kingdoms. By the 
Tis d Carolingians had lost much of their power. 
Maa opment led to the rise of feudal states, under 

i local lords provided land and protection to no- 
pra ange for military and other services. Bel- 

Fb mere an important centre of trade and industry 
ae, e feudal period, which lasted about three cen- 
tained " many towns, merchant guilds (associations) ob- 
Wie e aters from the feudal lords. The charters 
dine the economic interests of the towns and 

e numerous special privileges to merchants. 

ese privileges contributed to the development of a 

n class system. 
hi rig me 1300s and 1400's, the dukes of Burgundy 
now Belgi ow Countries, which consisted of what are 

[A um, Luxembourg, and the Netherlands. Under 
Pered Exinde merchants and manufacturers pros- 

Habsh e arts flourished. 

ities c9 rule. Through royal marriage, the Low 
of Austria ae under the rule of the Habsburg family 
ish ene In 1516, the region came under Span- 
ets ofthe R e Spanish considered themselves defend- 
estants in ead Catholic faith and persecuted the Prot- 

e region M Low Countries. In 1566, the Protestants in 
erlands d egan a long revolt against Spain. The Neth- 

leclared its independence in 1581, and Spain fi- 
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nally recognized it as an independent nation in 1648. 
However, the Belgian area remained under Spanish con- 
trol. This split between the northern and southern Low 
Countries ruined Belgium's economy. 

Belgium suffered from further economic decline as 
well as from warfare between Spain and other nations 
during the rest of the 16005. Spain gave the area to Aus- 
tria in 1713 as a part of the settlement of the War of the 
Spanish Succession. Belgian agriculture and commerce 
made great advances during the 1700's. However, the 
Austrians tried to modernize Belgium's administrative, 
economic, educational, and legal systems without re- 
gard to local traditions and interests. In 1789, the Bel- 
gians rebelled and defeated Austria. But Austria re- 
gained control of the area the next year. 

In 1794, the French drove the Austrians out of Bel- 
gium. The area became part of France in 1795, and it re- 
mained under French control until the downfall of the 
French emperor, Napoleon I. Napoleon's final defeat oc- 
curred in 1815 at the Battle of Waterloo in central Bel- 
gium. Under French rule, the French legal and educa- 
tional systems replaced the existing Belgian systems. 
The French language, which had gained in importance 
under Spanish and Austrian rule, became dominant in 
Belgian society. Not only the Walloons but also the 
upper-class Flemings spoke French. Only uneducated 
Flemings spoke Dutch. 

After Napoleon's defeat, European political leaders 
met at the Congress of Vienna to remap the continent. In 
1815, the Congress united Belgium and the Netherlands 
into the Kingdom of the Netherlands as a barrier against 
future French expansion. The Belgian economy devel- 
oped rapidly under the union. But the Belgian people 
became dissatisfied with Dutch government policies 
concerning education, language, and politics. In addi- 
tion, most Belgians were Roman Catholics and objected 
to being ruled by Dutch Protestants. 

Independence. Opposition to the Dutch government 
grew, and the Belgians revolted in August 1830. On Oc- 
tober 4, Belgium declared its independence. In Decem- 
ber, the major European powers—Austria, France, Great 
Britain, Prussia, and Russia—recognized Belgian inde- 
pendence. The next month, these countries signed an 
agreement guaranteeing the independence and neutral- 
ity of the new nation. 

In 1831, Belgium adopted a constitution and chose as 
its king Prince Leopold of Saxe-Coburg, the uncle of 
Queen Victoria of Great Britain. During his reign, Bel- 
gium became the first nation on the European continent 
to industrialize. Between 1830 and 1870, heavy industry 
developed rapidly in Belgium, especially in Wallonia. 
The nation's foreign trade also expanded greatly during 
the rest of the 1800s. i 

King Leopold Il succeeded his father in 1865. He tried 
to persuade the Belgian government to acquire a colony 
in central Africa. After the government failed to act, Leo- 
pold acted on his own. In 1885, he established the 
Congo Free State (now Zaire). The Congo supplied Bel- 
gium with rubber, ivory, and other valuable resources. 
tts treated the Africans brutally. 


However, Leopold's agen! 
Protests in Great Britain and the United States forced the 


king to hand control of the Congo over to the Belgian 
Parliament in 1908. The region then became known as 


the Belgian Congo. 
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Relations between the Dutch-speaking Flemings and 
the French-speaking Walloons grew increasingly tense 
during the late 1800's. Until that time, French had been 
the nation’s only official language, and French speakers 
had largely controlled the government and the econ- 
omy. The Flemings won recognition of Dutch as an offi- 
cial language in the late 1800's. However, conflict be- 
tween the Flemings and the Walloons continued into 
the 1900's as each of the two groups sought to advance 
its own economic and cultural interests. 

The world wars. Leopold II's nephew became King 
Albert | in 1909 and led Belgium's military forces during 
World War I (1914-1918). On Aug. 4, 1914, Germany in- 
vaded Belgium as part of a plan to sweep across eastern 
and northern France. The Belgians fought back coura- 
geously, but the last Belgian fort fell by the end of Au- 
gust. 

German troops occupied the entire country except 
for a small corner in the northwest. Nearly a million Bel- 
gians fled to France, Great Britain, and the Netherlands. 
The Germans executed several thousand Belgian civil- 
ians. The country became the scene of many bloody bat- 
tles between the Central Powers, led by Germany, and 
the Allies, led by Great Britain and France. In September 
1918, Allied forces began the liberation of Belgium, 
which became complete when the Germans surren- 
dered in November 1918. 

The Treaty of Versailles, which officially ended the 
war with Germany, gave Belgium the German counties 
of Eupen and Malmédy. Belgium also received control 
of the German East African region of Ruanda-Urundi 
(now Rwanda and Burundi). German payments for war 
damages and international aid helped the Belgian econ- 
omy recover to its prewar level by 1924. 

Belgium again became a battlefield in World War Il 
(1939-1945). German forces invaded the country on May 
10, 1940. The Belgian army surrendered 18 days later. 
King Leopold III remained in German-occupied Bel- 
gium, but the Belgian cabinet moved the government to 
London. 

In September 1944, Allied forces liberated the coun- 
try. In December, the Germans re-invaded southeastern 


Important dates in Belgium 


50's B.C. Roman forces led by Julius Caesar conquered whatis 
now Belgium. 

A.D. 400's Clovis, a Frankish king, founded a kingdom that in- 
cluded the Belgian region. 

1300's and 1400's The dukes of Burgundy united the various 
independent states in the area. 

1477 The Habsburg family of Austria gained control of Belgiun, 

1516 Belgium became a Spanish possession. 

1713 Spain returned Belgium to Austria. 

1795 Belgium became a part of France. 

1815 Belgium and the Netherlands were united. 

1830 Belgium declared its independence from the Netherlands, 

1885 King Leopold Il of Belgium established the Congo Free 
State. The Congo Free State became a Belgian colony. 

1914-1918 Belgium fought on the Allied side in World War! and 
suffered much destruction. 

1940-1945 Fierce fighting occurred in Belgium between the Al- 
lies and Germany during World War II. 

1950 Belgium became one of the founding members of the 
North Atlantic Treaty Organization (NATO). 

1957 Belgium helped establish the European Economic Com- 
munity (EEC). 

1960 Belgium granted independence to the Belgian Congo. 

1971 Revisions of the Constitution divided Belgium into three 
cultural communities based on language. 

1980 Parliament approved constitutional reforms granting par 
tial autonomy to Flanders and Wallonia. 

1993 Belgium became a federal country (a country composed 
of states, or regions). 


Belgium, but the Allies repelled the attack and wona 
major victory at the Battle of the Bulge. World War ll 
caused less physical destruction in Belgium than did 
World War I. But the loss of life among civilians, espe 
cially Jews, was much greater. 

After World War II, Belgium became one of the first 
countries in Europe to recover its prosperity. However 
Belgium faced a major crisis over what was called the 
“royal question.” Many Belgians bitterly criticized Leo- 
pold III for having stayed in Belgium during the waf, 
and some of them even accused him of having cooper 


— Boundary of 
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Belgium. 


The Low Countries, including most of 
Belgium (outlined in red), came under 
Spanish rule in 1516. The northern Low 
Countries won independence in 1648. 


The southern Low Countries passed 
from Spain to Austria in 1713. The French 
drove out the Austrians in 1794 and made 
the area a part of France in 1795. 


The Kingdom of the Netherlands 


in 
united Belgium and the Netherland r 
1815. Belgium declared its indep' 
from the Netherlands in 1830. 


ated with the Germans. In 1950, it appeared that Leo- 
pold's continued reign would lead to civil war. He there- 
fore turned over the royal authority to his eldest son, 
who officially became King Baudouin | in July 1951. 

Belgium played a leading role in international affairs 
during the postwar years. It became a founding member 
ofthe United Nations (UN) in 1945. The next year, the 
Belgian statesman Paul-Henri Spaak served as the first 
president of the UN General Assembly. In 1950, Belgium 
joined 11 other nations in forming the North Atlantic 
Treaty Organization (NATO). Belgium also helped estab- 
lish many other international organizations, including 
the Council of Europe and the European Economic 
Community (EEC), which later became part of the Euro- 
pean Community, now known as the European Union 
EU. For more detailed information, see Europe, Coun- 
cil of, European Union; North Atlantic Treaty Organiza- 
tion; United Nations. 

Inthe late 1950's, the people of the Belgian Congo 
began to demand their independence. Belgium gave up 
the colony in 1960. In 1962, Belgium ended its supervi- 
sion of Ruanda-Urundi. 

Recent developments. Tensions between the Flem- 
ings and the Walloons increased during the 1960's. New 
political parties concerned chiefly with the controversial 
language problem gained strength. In 1971, Parliament 
completed revisions of the constitution to divide the na- 
tion into three cultural communities: (1) Dutch speakers; 
(2) French speakers; and (3) German speakers. Each com- 
munity has its own cultural council, which must approve 
all legislation that deals with language, education, or 
other cultural matters. The revised constitution also set 
up three economic regions: (1) Flanders; (2) Wallonia; 
and (3) Brussels, In 1980, the Belgian government 
granted limited self-rule to Flanders and Wallonia. 

m. division between Belgium's language communi- 
Pee hindered the cooperation needed to solve the 
Aus economic problems. During the mid-19705, Bel- 
ie a record high rate of inflation and rising 
Rae oyment. The inflation resulted in part from huge 
Ms in the price of imported petroleum, which 
aan most of the energy for industry. In 1975, the 

the Peer adopted economic policies to help reduce 
pb [ inflation, and the rate later declined further. 
pom er, Belgium continued to experience high unem- 

M T anda low rate of economic growth. 
cally m us Belgian government passed a law that of- 
Wei ade the country a federal country, comprising 

hs pde Flanders, Wallonia, and Brussels. Flan- 
fis, In ih allonia gained further control over their af- 
ceeded Ren year, King Baudouin died. He was suc- 
me Shek i brother Albert, who became King Albert 
ia ink SE held in May 1995, Jean-Luc De- 
elected i ecame prime minister in 1991, was re- 
since A one minister in the country's first election 

aene led 3 reorganization into federal states. De- 
onian Chi coalition partnership of Flemish and Wal- 

Related istian and Socialist parties. 
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Albert | Biographies 
Baudouin Bruegel, Pieter, the Elder 
Brouwer, Adriaen Campin, Robert 


Ensor, James 
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Franck, César Spaak, Paul-Henri 
Maeterlinck, Maurice Van der Goes, Hugo 
Magritte, René Van der Weyden, Rogier 
Memling, Hans Van Dyck, Sir Anthony 
Mercator, Gerardus Van Eyck, Jan 
Pirenne, Henri Vesalius, Andreas 
Rubens, Peter Paul 
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Antwerp Liège 
Bruges Ostend 
Brussels Ypres 
Ghent 
History 
Vienna, Congress of 
Waterloo, Battle of 
World War I (The Western Front) 
World War II 
Physical features 
Ardennes Mountains Meuse River 
and Forest North Sea 
Flanders Schelde River 
Other related articles 
Benelux 
Christmas (In the Netherlands, Belgium, and Luxembourg) 
Flemings 
Industrial Revolution (Belgium) 
Lace 
Linen 
Painting (The Renaissance in Flanders) 
Walloons 
Outline 
I. Government 


A. National government 
B. Local government 
C. Politics 
D. Courts 
E. Armed services 
II. People 
A. Population and ancestry 
B. Languages 
C. Way of life 
D. Religion 
E. Education 
F. Arts 
Ill. Land 
A. The Coastal and Interior Lowlands 
B. The Kempenland 
C. The Central Low Plateaus 
D. The Ardennes 


IV. Climate 

V. Economy 
A. Manufacturing D. Foreign trade 
B. Agriculture E. Transportation 
C. Mining F. Communication 

VI. History 


Questions 


What are Belgium's two official languages? 

How do the Belgians protect their coastal area from flooding? 

How has Belgium's location affected its history and economy? 

Why does Belgium depend heavily on its trade with other coun- 
tries? 

How did Belgium get its name? 

What are Belgium's two major ethnic groups? 

When did Belgium declare its independence? 

What are the most important ‘manufacturing industries of Bel- 


gium? 
What are so! 


French rule? A 
Who are some of Belgium's most famous artists? 


me of the changes that occurred in Belgium under 
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Belgrade is the capital and largest city of Yugoslavia. Its newer 
section, above, has many tall, modern buildings. 


Belgrade (pop. 1,455,046) is the capital and largest city 
of Yugoslavia. Its name in the Serbo-Croatian language 
is Beograd. Belgrade serves as a major river port and 
railway centre. It lies in Serbia, at the junction of the 
Danube and Sava rivers (see Yugoslavia [map)). The city's 
location has made it a part of political and military strug- 
gles for hundreds of years. 

The city covers about 184 square kilometres. The 
most modern section, known as New Belgrade, is on the 
east bank of the Sava River. The oldest section, called 
Kalemegdan, lies on a nearby hill that overlooks both 
the Sava and the Danube. 

Belgrade has a number of museums, including the 
Ethnographical Museum and the Fresco Gallery. Thea- 
tres in Belgrade present ballets, concerts, plays, and op- 
eras. Many parks, including Kalemegdan, Tashmajdan, 
and Topchider, dot the city. The buildings on Terazije 
Square include hotels, restaurants, cinemas, and shops. 
The University of Belgrade is in the city. 

People. Most of Belgrade's people are Serbs, but the 
population also includes Albanians, Hungarians, Monte- 
negrins, and other groups. The majority of the people 
speak the Serbo-Croatian language. Most of the Serbs 
belong to the Eastern Orthodox Church. 

Economy. The government employs a large number 
of people in Belgrade, and many others work in banking 
or commerce. The products of Belgrade's industries in- 
clude cars, electrical equipment, farm machinery, flour, 
paper, shoes, sugar, and woollen textiles. 

History. During the 3005 B.C, Celtic tribes settled on 
the site of what is now Belgrade. The Romans later cap- 
tured the settlement, which they called Singidunum, 
and it developed into a city. As the Roman Empire de- 
clined, Slavic tribes renamed the city Belgrade. 

In 1404, Belgrade became the capital of the Serbian 
kingdom. The Turks captured the city in 1521. The Turk- 
ish and Austrian empires fought each other during the 
1700's, and Belgrade changed hands between them sev- 
eral times. During the 1800s, Belgrade was a centre of 


revolutionary activity by Serbian nationalists fighting for 
Serbia's independence from Turkish rule. Serbia won 
complete independence from Turkey in 1878, and Bel. 
grade remained the country's capital. 

Austro-Hungarian forces occupied Belgrade during 
World War I (1914-1918). In 1919, the city became the 
capital of the newly created Kingdom of the Serbs, 
Croats, and Slovenes (later Yugoslavia). The Germans o¢- 
cupied Belgrade during most of World War II, from 
1941 to 1945. Belgrade grew rapidly after World Warll, 
Today, Belgrade's way of life combines modern Westem 
influences with traditions of the Balkan Peninsula. 

See also Serbia (picture); Yugoslavia (picture). 
Belief. See Religion. 

Belisha beacon. See Hore-Belisha, Lord. 

Belize is a small country in Central America. It lies on 
the southeast coast of the Yucatán Peninsula. It borders 
Guatemala on the west, Mexico on the north, and the 
Caribbean Sea on the east. Belize covers 22,965 square 
kilometres. For Belize's total population, see the Factsin 
brief table with this article. It is Central America's most 
thinly populated country. More than half of its people 
live along the Caribbean coast. Belize City, on the coast, 
with a population of about 50,000, is the country's larg: 
est city. Belmopan, an inland town with only about 4,000 
people, is the capital. 

Belize became an independent country in 1981. It had 
been ruled by the United Kingdom since the mid-1800, 
From then until 1973, it was called British Honduras. 

Government. Belize is a constitutional monarchy that 
functions as a parliamentary democracy. It is a member 
of the Commonwealth of Nations (see Commonwealth 
of Nations). A prime minister heads the government. The 
prime minister, with the aid of 10 Cabinet ministers, ci 
ries out the operations of the government. A National 
Assembly, which consists of a 28-member House of 
Representatives and an 8-member Senate, makes the 
country's laws. 

The people elect the House members. The leader of 
the political party that wins the most seats in the House 
of Representatives serves as prime minister. A governo" 
general represents the British monarch. The governor 


Facts in brief about Belize 


Capital: Belmopan. 
Official language: English. km; 
Area: 22,965 km’. Greatest distances—north-south, 290 km; 
west, 137 km. Coastline—354 km. level 
Elevation: Highest—Victoria Peak, 1,122 m above sea pe 
Lowest—sea level along the coast. ity,9 
Population: Estimated 1996 population—21 3,000; densis 
people per km}; distribution, 52 per cent urban, 48 p! a 
rural. 7980 census—143,386. Estimated 2001 populati? 
232,000. NEU 
Chief products: Agricu/ture—bananas, grapefruit, ue if 
anges, sugar cane. Forestry—pines, tropical hardwo 
Fishing—conch, lobster, shrimp. Manufacturing ani 
processing—cement, clothing, sugar. 
National anthem: "Land of the Free.” row hori: 
Flag: A wide horizontal blue stripe is bordered by bo /s coit ol 
zontal red stripes at the top and bottom. The count ps a 
arms appears on the blue stripe. See Flag (picture: 
the Americas). = 100 
Money: Currency unit—Belize dollar. One dollar = 


east 


cents: 


Belize City is the largest city of Belize. Belizeans purchase pro- 
duce at markets such as the one above. 


general appoints the eight senators. Five senators are 
appointed on the advice of the majority party in the 
House and two are appointed on the advice of the mi- 
nority party. The other is appointed on the recommen- 
dation of the governor general's advisory council. 
People. About half of the people of Belize have full or 
partial black African ancestry. About a fifth are de- 
scended from Carib, Maya, or other Indian groups. Mes- 
fizos, people of mixed white and Indian ancestry, also 
account for about a fifth of the population. Most of the 
rest of the people are of European, East Indian, Chinese, 
or Lebanese descent. 
Shes is the country's official language. It is also the 
p Nay used language, followed by Spanish. Many 
meee both English and Spanish. Some people 
peopl aya Indian languages. About 60 per cent of the 
nd e are Roman Catholics. Most of the rest are Protes- 
ae per cent of Belize's people live in urban 
[eus nd about 50 per cent live in rural areas. Most Be- 
arm aa poor. Unemployment in the cities and low 
Bele uction in rural areas are major problems. 
attend m children between the ages of 6 and 14 must 
oh: te ool. Belize has four colleges of higher educa- 
Professionals P faces shortages of technicians and of 
learn Xn als, especially doctors. Many Belizeans who 
Countri ! occupations move to other English-speaking 
es in search of advancement. 
isa ames d climate. Most of the coastal area of Belize 
lands an Py lowland. Offshore lie numerous small is- 
Second-lo an unnamed barrier reef that ranks as the 
arrier Reson barrier reef in the world. Only the Great 
the south, D» the coast of Australia is longer. Inland, in 
Peaks of th e land of Belize rises gradually to the low 
€ Maya Mountains. This range includes the 


Belize 225 


country's highest point—Victoria Peak—which rises 
1,122 metres above sea level. Northern Belize is gener- 
ally flat. The country has much forest land. But large for- 
est areas have been cut down for timber and other 
products. The 290-kilometre Belize River, the chief 
waterway, cuts across the country from west to east. 

Belize has a hot, humid climate. Temperatures range 
from 15.6 to 32° C along the coast, but are often higher 
inland. Annual average rainfall measures from 130 centi- 
metres in the north to over 380 centimetres in the south. 
Rain falls almost every day, except during the dry season 
from February to May. Hurricanes sometimes strike Be- 
lize. 

Economy. Belize is a developing country. Its econ- 
omy is based on agriculture. Sugar cane, which is 
grown on plantations, ranks as the country's chief crop. 
Processed sugar is the main export. Farmers also grow 
bananas, grapefruit, maize, and oranges. The country's 
forests yield timber, including pine and such tropical 
hardwoods as cedrela and mahogany. The Caribbean 
Sea provides conch, fish, lobster, and shrimp. Most of 
Belize's industries are small. They include sugar refining, 
processing foods and wood, and the production of 
clothing, cement, and bricks. 
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Belize receives much financial aid from other coun- 
tries. Its government encourages foreign investment in 
the country in order to create jobs. Belizeans are work- 
ing to develop the tourist industry by building hotels 
and other tourist facilities. 

Belize has an international airport and about 2,600 
kilometres of roads. It has one radio station, but no tele- 
vision stations, 


History. Between 1500 B.C. and A.D. 300, the Maya In- 


dian civilization spread into what is now Belize from the 
northern part of the Yucatan Peninsula. The Maya civili- 
zation flourished in the Belize area until about A.D. 1000. 
Historians know little about life in Belize from that time 
until the early 1500's, when Spaniards reached the 
coastal area. 

In the 15205, Spain claimed the Belize area and made 
it a part of the Captaincy General of Guatemala. In 1638, 
shipwrecked British sailors established the first known 
European settlement in Belize. During the next 150 
years, the British established several more settlements 
in Belize. Spain did little to exercise its rule over the 
area, and Britain gradually gained control of it. In 1862, 
Britain named the area the Colony of British Honduras. 

Britain made British Honduras a self-governing terri- 


tory in 1964. George C. Price of the People's United Party 


became prime minister. In 1973, British Honduras 


changed its name to Belize. Belize gained independence 


from Britain on Sept. 21, 1981. Price remained as prime 
minister until 1984, when elections brought the United 
Democratic Party (UDP) to office with Manuel Esquivel 
as prime minister. Elections of 1989 returned the PUP 
and Price to power. In 1993, the UDP won elections, and 
Esquivel became prime minister again. 

Guatemala strongly protested Britain's granting of in- 


dependence to Belize. Guatemala had gained independ- 


ence from Spain in 1821, and from then until 1991, it 
claimed Belize. In 1993, Britain announced that it would 
withdraw its troops from Belize. 

See also Belize City; Belmopan. 
Belize City (pop. 48,400) is the largest city of Belize. It 
lies on the Caribbean Sea, at the mouth of a branch of 
the Belize River (see Belize [map]. Belize City served as 
the capital of Belize until 1970, when Belmopan became 


the capital. Belize City is a centre for the fishing industry 


and a shipping centre. The city ships timber, coconuts, 


bananas, oranges, sugar, and lobsters. About one out of 


every four people in Belize lives in Belize City. 


Mahogany logs from a Be- 
lizean forest are loaded onto 
truck for transport to a timber. 
mill. Timber ranks as a major 
product in Belize, 


The English settled Belize City in the 1600's. They 
came to the area to get timber. Fort George, built in 
1803, still stands there. In 1961, a hurricane destroyed 
most of Belize City. It killed more than 300 people and 
left thousands homeless. 

See also Belmopan. 

Bell is a hollow, metal vessel in the shape of a cup with 
a clapper (metal tongue) suspended inside. A bell rings 
with a clear, musical sound when the clapper strikes it 
Large bells sound by being struck. They cannot be 
swung. Bells serve many purposes, and their sound 
forms a familiar part of daily life. Church bells summon 
people to worship. Bells ring to announce important 
events, such as midnight on New Year's Eve. Bells are s0 
familiar that we can easily picture any object that is de: 
scribed as being bell-shaped. 

How bells are made. Bells such as those used in 
churches and carillons (see below) are moulded in asl" 
gle piece from molten metal. Be// metal, as it is called, 
consists of a mixture of copper and tin. The usual pro- 
portions are 13 parts of copper to 4 of tin. Bell casting 
requires two moulds of baked clay, or one of clay am 
one of iron, which has a higher melting point than bel 
metal. One is a solid inner mould, which forms the open 
space inside the bell. The outer mould is hollow and 
shapes the outside of the bell. This mould contains i 
holes that permit the escape of gases, which would o! 
erwise leave bubbles in the bell. The liquid metal is 
poured between the two moulds. The metal cools an 
hardens very slowly. A large bell may require sever 
weeks to cool thoroughly. The clay moulds are de- 
stroyed when the metal has set. high 

Chimes and carillons. Bells vary in tone from i 
to low, according to their thickness and size. Ina a s 
bells, each bell has a different tone to correspond oa 
tones of the musical scale. A player strikes the br 
(bells) one after another to play a melody. Simple v cit 
can be operated by hand, but most chimes in lage à 
ies are now operated by electricity. The performon 
a keyboard which resembles that of an organ. AS strikes 
performer presses a key, an electrical connection a 
a hammer against the proper bell to sound it. Chir 
seldom have more than 12 bells. Carillons (larger e 70 
bers of bells set together to play melodies! may d 
or more bells. Players of carillons are called cari 
neurs. This art developed in the Low Countries; 
Belgium, Luxembourg, and the Netherlands. 


now 


History. Bells, like many other musical instruments, 
originated in Asia. They were known in China in the 
800s B.C. Archaeologists have found a richly orna- 
mented Assyrian bronze bell, used for ceremonial pur- 
poses, that dates from the same period. 

Inancient Greece, the ringing of bells announced that 
freshly caught fish had arrived at the market. In times of 
war, bells were rung to warn people that enemies were 
approaching the gates of the city. In Rome, bells called 
the faithful to worship in the temples. Bell ringing also 
accompanied the funeral services of the emperors. 

Later, Celtic tribes, who were famous for their metal- 
casting techniques, brought bells from Asia to Europe. 

Bells were introduced into France in A.D. 550, and 
into England about 100 years later. One of the oldest 
bells in Great Britain is the Be// of Saint Patrick's Will, at 
Belfast. It is 15 centimetres high and 13 centimetres 
across. According to legend, this bell once belonged to 
St. Patrick. 

Bellmakers often put the year the bell was cast on the 
bell. A bell in Drohndorf, East Germany, dates from 
1098, and one in Pisa, Italy, is marked 1106. Fontenailles, 
France, has a bell dated 1202, and one in Claughton, 
REM. is from 1296. The size of bells increased in the 
s. 
Uses of bells. Bells have always been associated with 
religious services. Since the 500's, Christians have used 
bellsto summon worshippers. Church bells often toll to 
announce a death. It became the custom in the 12005 to 
hang church bells in special towers. A metal rod struck 
the bell to sound it. Often the bell was swung to make a 
metal clapper strike it. A bell tower usually formed a 
part of the church building, but sometimes stood apart. 
nd bell towers in Italy, called campaniles, are of this 

Bells have served many other purposes. In England 
during the Middle Ages, a bell rung in the evening an- 
nounced the curfew (see Curfew). For many years, town 
triers rang bells to attract attention to their notices. In 
many countries, people used bells in case of fire, to call 
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city council meetings, and to remind citizens of tax 
deadlines. In pioneer days in America, bells warned of 
Indian attacks. At sea, buoys (floating markers) some- 
times carry bells to warn ships off dangerous coasts. 
Bell sounds mark the time on board ship (see Ship [Nau- 
tical terms: Ship's belll). 

Bells have often been used in musical compositions. 
In 1791, Nicholas Dalayrac introduced bells in his opera 
Camille. Three years later, the Italian composer Luigi 
Cherubini followed his example in the opera Elisa. Many 
composers, including Richard Wagner, Gustav Mahler, 
and Richard Strauss, wrote parts for bells tuned to a 
specific pitch into their works. Real bells are usually too 
unwieldy and costly for orchestral use, so they are often 
replaced by long metal tubes suspended from a frame 
and hit with a hammer. 

Various kinds and pitches of hand bells are also used 
together to produce music. Professional musicians or 
groups of students from music schools and universities 
arrange classical and popular music for bells. These be// 
ringers make tours and present musical programmes to 
audiences. Hand bells are common in Europe. 

Famous bells. The most famous bell in America is 
the Liberty Bell. It pealed forth the news of the signing 
of the Declaration of Independence. Another famous 
bell, Big Ben, hangs in the Westminster clock tower of 
the Houses of Parliament in London. The ringing of the 
church bells of Dolores, Mexico, in 1810, began the 
struggle for Mexican independence. China's most fa- 
mous bell is in Beijing. It weighs about 54 metric tons 
and was made in 1420. In Burma, there is a 72-metric-ton 
bell. 

The largest and heaviest carillon in the world is in Riv- 
erside Church in New York City. It has 72 bells and 
weighs 90 metric tons. The carillon in the city of Meche- 
len, Belgium, is considered the world's finest. It has 45 


bells. 


Related articles in World Book include: 
Big Ben Carillon 
Campanile Chimes 


Liberty Bell 


Bronze bell (18003) 


Japanese temple bell Orchestra chimes 
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Alexander Graham Bell called Chicago from New York City in 
1892 to demonstrate the use of the telephone to businessmen. 


Bell, Alexander Graham (1847-1922), a Scottish- 
born American inventor and educator, is best known for 
his invention of the telephone. Bell was 27 years old 
when he worked out the principle of transmitting 
speech electrically, and was 29 when his basic tele- 
phone patent was granted in 1876. 

The telegraph had been invented before Bell's time. 
Signals, music, and even voicelike sounds had been 
transmitted electrically by wire. But human speech had 
never been sent by wire. Many inventors were working 
to accomplish this, and Bell was the first to succeed. 

Bell's great invention stemmed from his keen interest 
in the human voice, his basic understanding of acous- 
tics, his goal of developing an improved telegraph sys- 
tem, and his burning desire for fame and fortune. Bell, a 
teacher of the deaf, once told his family he would rather 
be remembered as such a teacher than as the inventor 
of the telephone. But the telephone was of such great 
importance to the world that Alexander Graham Bell's 
name will always be associated with it. 

His early life. Bell's family background and early edu- 
cation had a deep influence on his career. He was born 
on March 3, 1847, in Edinburgh. His mother, Elisa Grace 
Symonds, was a portrait painter and an accomplished 
musician. His father, Alexander Melville Bell, taught 
deaf-mutes to speak and wrote textbooks on correct 
speech. He invented "Visible Speech,” a code of symbols 
that indicated the position of the throat, tongue, and lips 
in making sounds. These symbols helped guide the deaf 
in learning to speak. The boy's grandfather, Alexander 
Bell, also specialized in speech. He acted for several 
years and later gave dramatic readings from Shake- 
speare. 

Young Alexander Graham Bell was named after his 
grandfather. He adopted his middle name from a friend 
of the family. His family and close friends called him 
Graham. He was a talented musician. He played by ear 
from infancy and received a musical education. 

Bell and his two brothers assisted their father in pub- 


lic demonstrations of Visible Speech, beginning in 1862 
Bell also enrolled as a student-teacher at Weston House, 
a boys school near Edinburgh, where he taught music 
and speech in exchange for instruction in other subjects, 
He became a full-time teacher after studying for a year 
at the University of Edinburgh. He also studied at the 
University of London and used Visible Speech to teach; 
class of deaf children. 

In 1866, Bell carried out a series of experiments to de 
termine how vowel sounds are produced. He reada 
book on acoustics by the German physicist Hermann 
von Helmholtz, which described experiments in com- 
bining the notes of electrically driven tuning forks to 
make vowel sounds. It gave Bell the idea of “telegraph- 
ing’ speech, though he had no idea of how to do it But 
this was the start of Bell's interest in electricity. 

Bell took charge of his father's work while the latter 
lectured in the United States in 1868. Bell became his fe- 
ther's partner in London the following year. He special 
ized in the anatomy of the vocal apparatus at University 
College, London, at the same time. 

Then disaster uprooted the Bell family. Graham's 
younger brother had died of tuberculosis, and his elder 
brother died from the same disease in 1870. The doctors 
warned that Graham, too, was threatened. His father 
therefore sacrificed his career in London and in August 
1870 moved the family to Brantford, Ontario, Canada, 
where he found during his travels what he considered 
healthy climate. Graham soon recovered his health, 

The Boston teacher. Sarah Fuller, principal of a 
school for the deaf in Boston Massachusetts, USA, 
asked Melville Bell to show her teachers how to use Vis 
ible Speech in teaching deaf pupils to talk. Melville 
could not go but recommended his son. In 1872, young 
Bell opened a school for teachers of the deaf in Boston. 
The following year, he became a professor at Boston 
University. e ni 

Bell's instruction in Visible Speech and his lively min. 
won him many friends in Boston. One of these friends s 
was a Boston lawyer, Gardiner Green Hubbard. Bell mel 
Hubbard through his work with Hubbard's daughter 
Mabel, who as a child had been left deaf by scarlet 
fever. Hubbard was an outspoken critic of Weston 
Union, the leading U.S. telegraph company. When on 
learned that Bell had been secretly working on pate 
ments to the telegraph, Hubbard immediately oem 
him financial backing in the hope of outdoing Wes 
Union. 

Bell did not attempt to transmit speec tried it 
when he first began his experiments in 1872. He K 
stead to send several telegraph messages over à s ii 
wire at the same time—an urgent need of the is 
industry. In 1874, while visiting his father in Bran i J 
Bell developed the idea for the telephone. wia 
returned to Boston, Bell continued his telega UE 
experiments, but always with the idea of the te ep' 
in mind. ill to 

Bell soon found that he lacked the time and s i 
make all the necessary parts for his experiments. 
Hubbard's insistence, he went to an electrical Nan 
ment-making shop for help. There, Thomas A. ond 
began to assist Bell. The two men became nm tele- 
and Watson eventually received a share in Bell's 
phone patents as payment for his early work. 


h electrically 


The telephone. During the tedious experiments that 
followed, Bell reasoned that it would be possible to pick 
upall the sounds of the human voice on the harmonic 
telegraph he had developed for sending multiple tele- 
graph messages. Then, on June 2, 1875, while Bell was at 
one end of the line and Watson worked on the reeds of 
the telegraph in another room, Bell heard the sound of a 
plucked reed coming to him over the wire. Quickly he 
ran to Watson, shouting, “Watson, what did you do 

then? Don't change anything.” 

‘After an hour or so of plucking reeds and listening to 
the sounds, Bell gave his assistant instructions for mak- 
ing a pair of improved instruments. These instruments 
transmitted recognizable voice sounds, not words. Bell 
and Watson experimented all summer, and in Septem- 
ber 1875, Bell began to write the specifications for his 
first telephone patent. 

The patent was issued on March 7, 1876. Three days 
later, Bell transmitted human speech for the first time. 
Bell and Watson, in different rooms, were about to try a 
new type of transmitter that Bell had briefly described in 
his patent. Then Watson heard Bell's voice saying, “Mr. 
Watson, come here. | want you!” Bell had upset the acid 
ofa battery over his clothes, but he quickly forgot the 
accident in his excitement over the success of the new 
transmitter, 

Bell demonstrated his telephones at the American 
Centennial Exposition in Philadelphia in June 1876. One 
ofthe judges, the Emperor Dom Pedro of Brazil, was im- 
pressed by Bell's instruments. The British scientist Sir 
William Thomson (later Lord Kelvin) called the tele- 
phone "the most wonderful thing in America.” 

i Bell and Watson gave many successful demonstra- 
ions of the telephone, and their work paved the way for 
peal telephone service in the United States. The 
rst telephone company, the Bell Telephone Company, 
Ea into existence on July 9, 1877. Two days later, Bell 
M Mabel Hubbard, and they sailed to England to 
reri the telephone there. The Bells returned to the 
bg tates in 1878 and moved to Washington, DC 
a Jud not take an active part in the telephone busi- 
ko he was frequently called upon to testify in law- 
Geren by men claiming they had invented the 
Fs nie earlier, including the American inventors Eli- 
Sire y and Thomas Edison. Several suits reached the 
hel me Court of the United States. The Court upheld 

"m rights in all the cases. 

(oed life, Bell lived a creative life for more than 
many Baer the invention of the telephone. He gave 
i Years of service to the deaf and produced other 

Traication devices. 
of one government awarded Bell the Volta Prize 
shana n rancs in 1880 for his invention of the tele- 

es Mee the money to help establish the Volta 
deaf The im research, invention, and work for the 
method an S and his associates developed the 

i rm ing phonograph records on wax discs. 
Used his share the method were sold in 1886, and Bell 

reas, a ne of the proceeds to establish the Volta 
or the 4 i mech of the laboratory, to carry on his work 
American A, n 1890, Bell founded and financed the 

peech to e sindon to Promote the Teaching of 
ell Assocs e Deaf (now called the Alexander Graham 
Ociation for the Deaf ). 
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Bell developed an electrical apparatus to locate bul- 
lets in the body in a vain effort to save the life of U.S. 
President James Garfield. President Garfield hàd been 
shot by a would-be assassin in 1881. Tests on President 
Garfield were unsuccessful, because the doctors failed 
to remove the steel springs in Garfield's bed. Bell per- 
fected an electric probe which was used in surgery for 
several years before the X ray was discovered. Bell also 
advocated a method of locating icebergs by detecting 
echoes from them. He worked on methods to make 
fresh water from vapour in the air to aid people adrift at 
sea in open boats. 

Bell was interested in flying throughout his life. He 
helped finance American scientist Samuel P. Langley's 
experiments with heavier-than-air flying machines and 
used his influence on Langley's behalf. He conducted a 
long series of experiments with kites capable of lifting a 
person into the air. These experiments tested the lifting 
power of plane surfaces at slow speeds. In 1907, Bell 
helped organize the Aerial Experiment Association, 
which worked to advance aviation. Bell also contributed 
to the establishment of the magazine Science and 
helped organize America's National Geographic Society. 

Alexander Graham Bell became a citizen of the United 
States in 1882. He spent most of his later life at his estate 
on Cape Breton Island, Nova Scotia, Canada. He worked 
in his laboratory or sat at his piano playing old Scottish 
tunes. Bell died on Aug. 2, 1922, at his Nova Scotia 
home. 

See also Communication (picture: Alexander Graham 
Bell); Hydrofoil (History). 

Bell, Alexander Melville. See Bell, Alexander Gra- 
ham (His early life). 

Bell, Sir Charles (1 774-1842), a Scottish surgeon, is fa- 
mous for his pioneering work on the human brain and 
nervous system. Bell was the first surgeon to discover 
that nerves have distinct functions. His books include 
The Anatomy of the Brain (1811) and The Nervous Sys- 
tem of the Human Body (1826). Bell was born and edu- 
cated in Edinburgh. A Fellow of the Royal Society, he 
was knighted in 1829. In 1836, he became professor of 
surgery at Edinburgh University. 

Bell, Gertrude (1868-1926), was a British archaeolo- 
gist and traveller. She spent much of her life travelling in 
unexplored areas of southwestern Asia. She published 
many works on travel and archaeology, but her best- 
known writings are her Letters (1927). Bell was born at 
Washington Hall, Washington, in Tyne and Wear, Eng- 
land. She was appointed to the Arab intelligence bureau 
during World War | (1914-1 918), and became Oriental 
secretary to the high commissioner of Iraq in 1920. She 
acted as an administrative adviser during the accession 
of King Faisal | of Iraq, in 1921 (see Faisal). She helped 
found the National Museum of Baghdad in 1923. 

Bell, Henry (1767-1 830), pioneered steam navigation in 
Europe. He builta paddle steamer, the Comet, which 
carried passengers across the River Clyde. The Comet 
was a wooden vessel with an engine housed in a brick 
structure. It could travel at a speed of about 9 kilometres 
per hour. It started a regular passenger service in 1812. 
The boat was not a commercial success, but it paved the 
way for other, more successful steamships in Scotland. 
Bell was born at Torphichen, in Lothian Region, Scot- 


land. 
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Bell Rock. See Inchcape Rock. 

Bell System. See American Telephone and Tele- 
graph Company; Telephone. 

Bell tower. See Campanile. 

Bell X-1. See Yeager, Charles E. 

Belladonna. See Deadly Nightshade. 

Bellamy, Edward (1850-1898), an American author, 
wrote Looking Backward (1888), one of the most popular 
and influential novels of the 1800s. The hero of the story 
is a young Boston man who falls into a hypnotic sleep in 
1887 and awakens in the year 2000. He finds that the 
United States has become a socialist economic state that 
has eliminated all competition and private enterprise. 
The new order has produced an ideal society in which 
the people are happy, healthy, and well educated. All 
the people are equal economically. Thus, poverty, 
crime, and war have disappeared. 

In Looking Backward, Bellamy attacked the inequality 
and injustices that he saw in the capitalist society of his 
time. The success of the book led to the establishment 
of more than 150 clubs that promoted social reform and 
spread Bellamy's ideas. 

Bellamy was born in what is now Chicopee, Massa- 
chusetts, U.S.A. He wrote much other fiction, but none 
of his other works achieved the fame of Looking Back- 
ward. 

Bellarmine, Saint Robert Francis Romulus 
(1542-1621), an Italian Jesuit theologian, defended the 
rights of the Roman Catholic Church in an age of abso- 
lutism. He joined the Jesuit order in 1560, and taught 
theology at the University of Leuven (Louvain) from 1570 
to 1576. He was made a cardinal in 1599, and archbishop 
of Capua in 1602. Bellarmine wrote many works. He was 
one of the key figures in the defence of the Roman Cath- 
olic Church against the growing absolutism of kings and 
against Protestantism. He was canonized (proclaimed a 
saint) by Pope Pius XI in 1930. His feast day is May 13. He 
was born in Montepulciano, Italy. 

Bellbird is a name given to several kinds of birds 
whose voices sound like the ringing of bells. The white 
bellbird of South America sings one repeated note that 
can be heard for more than a kilometre. Nearby, it 
sounds like a blacksmith's hammer on an anvil. Other 
South American bellbirds include the bearded bellbird 
and the naked-throated bellbird. 

Australian and New Zealand bellbirds are members 


The naked-throated bellbird lives in South America. 


of a different family. Their voices sound like tinkling 
bells. Colonies of Australian bellbirds, also known as 
bell miners, live in the eastern states. They are about 29 
centimetres long and have yellow-green plumage and 
bright yellow bills. They hang upside down from tree 
branches to suck nectar from flowers and catch insects, 
They make nests of grass, twigs and cobwebs. New Zex 
land bellbirds have olive-green plumage. 


Scientific classification. South American bellbirds are in 
the family Cotingidae, genus Procnias. The bearded bellbird is, 
averano; the naked-throated bellbird, P. nudicollis; the white 
bellbird, P. a/ba. 

Australian and New Zealand bellbirds belong to the honey- 
eater family, Meliphagidae. The Australian bellbird is Manorina 
melanophys. The New Zealand bellbird is Anthornis melanura. 


Belles-lettres. See Literature (introduction). 
Bellflower. See Campanula. 

Bellini, Gentile (1429-1507), was an important 
painter in Venice during the Italian Renaissance. Gentile 
is best known for his paintings that captured the appear 
ance of Venice in his day. He is also remembered forthe 
large, decorative works he did for Venice's scuole, semi: 
religious associations of pious laymen dedicated to 
charitable works. Gentile painted religious processions 
through the streets of Venice and episodes from the 
lives of early saints. He focused on urban settings of the 
time, and these paintings serve as valuable portrayals of 
life in a city during the late 1400's. 

In 1479, Gentile was sent to Constantinople (now ls- 
tanbul) to paint the portrait of Sultan Muhammad 1I. This 
portrait, as well as other works from this visit, show how 
Gentile adapted his Italian Renaissance style to the Is- 
lamic painting tradition of using broad, flat areas of pat. 
tern and colour. 
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Coronation of the Virgin about 1470, an oil painting on wood panel; Mu 
A Giovanni Bellini altarpiece shows the balanced 
tion and use of perspective found in many of his pal 


Bellini, Giovanni (14322-1516), was the greatest mem- 
perof the Bellini family of painters in Venice during the 
Italian Renaissance. His most important contribution to 
artlies in his experimentation with the use of colour and 
atmosphere in oil painting. His poetic landscapes influ- 
enced later painters, including Giorgione, Titian, and 
other Venetian painters of the 1500's. Giovanni also 
helped further the development of a type of painting 
called sacra conversazione (holy conversation), which 
features the Madonna and Child in an interior or land- 
scape setting with two or more saints. 

Giovanni's early works reflect clear, crisply defined 
forms. By the 1470's and 1480's, he had begun to use 
warmer colours, softer forms, and more atmosphere. 
Through the use of clear, slow-drying oil paints, Gio- 
vanni created deep, rich colours and detailed shading. 
Giovanni's interest in landscapes is in keeping with the 
Venetian fascination with the natural world. One of his 
finest works of this type is the St Francis in Ecstasy (see 
Francis of Assisi, Saint). 

Bellini, Jacopo (1400?-1470?), was one of the founders 
of the Renaissance style of painting in Venice and north- 
em Italy. The style reached its maturity in the late 1400s 
in the works of his sons Geritile and Giovanni and his 
son-in-law Andrea Mantegna. Jacopo was particularly in- 
terested in linear perspective. This was a mathematical 
system that enabled him to create convincing illusions 
of three-dimensional space and solid shapes. His surviv- 
ing works show how he accommodated linear perspec- 
tive to the decorative patterns and rich colours of Vene- 
tian painting. 
CE spite of his importance as a painter, Jacopo is best 
v today for his drawings. They range from simple 
sketches to elaborate compositions that reflect his fasci- 
nation with the illusion of space. 
rand Vincenzo (1801-1835), was an Italian opera 
Vire a peras are noted for the emotional na- 
iied Min odies, expertly created for highly 
Pan S born in Catania, Sicily. His first opera and 
the Na n y, Adelson e Salvini, was staged in 1825 at 
The A es Conservatoire, where Bellini was a student. 
PHA n of his next opera, Bianca e Gernando (1826), 
CA pim à commission to compose for Italy's leading 
make ned la Scala, in Milan. Bellini then began a fa- 
lir. ie oration with Felice Romani, who wrote the 
irae No» for seven of his operas. The most popu- 
UR onnambula ü 831 ) and Norma (1831). Their 
" ird laced Bellini with Gioacchino Rossini and Gae- 
ay. purity as the foremost opera composers of the 
duced th fani, one of Bellini's finest works, was pro- 
lloc. rie he died. 
it histori aire (1870-1953), was a British poet, novel- 
Versatile ae and essayist. He was an industrious an 
elegant hh er, noted for his wit and vigour, and for his 
Was follov, e A first book, Verses and Sonnets (1895), 
Child's Book by books of nonsense verse, The Bad 
Children 1 m Beasts (1 896), More Beasts for Worse 
include Min g, ), and Cautionary Tales (1907). His novels 
aes urdon (1904) and Pongo and the Bull (1910). 
England everal history books, including History of 
S (1925-1928), and bi hies of Danton, Robes- 
pierre, Napoleon, a iographies of Danton, 
taining of his b n, and Cromwell. One of the most enter- 
ooks on travel is The Path to Rome (1902). 
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Belloc was born in St. 
Cloud, Paris, and spent his 
childhood in France. He 
was educated at the Ora- 
tory School, in Birming- 
ham, England, and Balliol 
College, Oxford. He be- 
came a naturalized British 
subject in 1902. In 1906, he 
became the Liberal Mem- 
ber of Parliament for South 
Salford, and held the seat 
till 1910. Belloc was a 
staunch Roman Catholic. In 
1934, the Pope made him a 
Knight Commander of the Order of St. Gregory. 
Bellow, Saul (1915- — ),isan American author who 
has won several major awards for his novels. In 1976, 
Bellow was awarded the Nobel Prize for literature. He 
also received the 1976 Pulitzer Prize for fiction for Hum- 
boldt's Gift. Three of his works won U.S. National Book 
Awards for fiction— The Adventures of Augie March, in 
1954; Herzog, in 1965; and Mr. Sammler's Planet, in 1971. 

Bellows first two novels are dark and almost grim. 
Dangling Man (1944) describes how World War Il em- 
bitters the books young hero and arrests his intellectual 
and spiritual growth. The Victim (1947) dramatizes the 
psychological destructiveness of anti-Semitism for both 
persecutors and victims. 

in The Adventures of Augie March (1953), Bellow 
more fully expressed his serious concerns in the exu- 
berant, comic style that characterizes his best fiction. 
March is half rogue and half hero. He zestfully keeps 
one step ahead of those who want to trap him into their 
own narrow value systems. His next hero, Henderson, 
the middle-aged subject of Henderson the Rain King 
(1959), seeks truth among several African tribes. 

In his next three novels, Bellow turned to older and 
more thoughtful characters. The hero of Herzog (1964) is 
a history and literature scholar. His guilt, marriage prob- 
lems, and dissatisfaction with the United States in the 
1950's drive him to take an impossibly idealistic view of 
the world. In Mr. Sammler's Planet (1970), an elderly Jew- 
ish scholar confronts the violence and tensions of mod- 
ern life in New York City. Humboldt Gift (1975) is built 
on the relationship between a middle-aged author 
named Charlie Citrine and a gifted but eccentric poet. 
Citrine, like Herzog, gains wisdom only after financial 
and romantic misadventures. The Dean's December 
(1982) deals with an American college dean and his re- 
flections on the problems of modern life. More Die of 
Heartbreak (1987) also examines modern problems of 
alienation and loneliness. 

Bellow was born in Lachine, a suburb of Montreal. 
When he was 9 years old, his family moved to Chicago, 
a city that he has portrayed vividly in several novels. Bel- 
lows works also include three novellas, Seize the Day 
(1956), A Theft (1989), and The Bellarosa Connection 
(1989); and a book of political observation, To Jerusalem 
and Back (1976). In addition, he has written criticism, 
drama, and short stories. 
Bellows is a wind-making 
fan flames to intensify their heat, 
organ or pipe organ. A double-c 
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How the bellows works 


Boards apart 


Airtight 
leather 
sides 


Nozzle 


Leather 


Leather flap opens: flap valve 


Air enters bellows through hole in bottom board 


Leather flap closes: 
Air rushes out of nozzle as boards are compressed 


formed by three boards and soft leather sides. By an ar- 
rangement of levers and valves, air is first drawn into the 
under chamber, then into the upper chamber, and ex- 
pelled through a nozzle. The two chambers permit a 
continuous flow of air. A single-chamber bellows is op- 
erated by hand to quicken fires. 

Bellows, George Wesley (1882-1925), was a leading 
American artist of the early 1900's. He is noted for his dy- 
namic paintings of boxing matches, scenes in the New 
York City area, rugged seascapes, and for sympathetic 
portraits of his wife and daughters. In 1916, he began to 
do lithographs and was largely responsible for the re- 
vival of lithography in the United States. 

Bellows was born in Columbus, Ohio. He moved to 
New York City in 1904, where he studied painting with 
Robert Henri. Bellows' studio was near Tom Sharkey's 
boxing club. There, Bellows saw the professional prize 
fights that inspired two of the most powerful paintings 
ever done of fighters in action—Both Members of This 
Club and Stag at Sharkeys. 

Bellows often went to Long Island, New York, to paint 
the sea in its harshest moods. His many paintings of his 
family show his ability to depict character and mood. 
Bellows also painted romantic views of New York City 
life in a fluid and delicate manner. 

Bell's palsy is a disease that paralyses one side of the 
face. A person who has Bell's palsy cannot wrinkle the 
forehead or close the eye on the affected half of the 
face. The mouth sags on one side. With effort, the victim 
can move the facial muscles on the healthy side. But the 
face is distorted because the muscles on the other side 
cannot be moved. 

The symptoms of Bell's palsy appear suddenly in most 
cases. The victim may feel some pain for one or two 
days before they occur. But the paralysis itself is pain- 
less. Most victims lose the sense of taste on one side of 
the tongue. The eye on the paralysed side becomes dry. 
Sounds may seem extremely loud at times. 

Bell's palsy is caused by a sudden swelling of the 
main motor nerve on one side of the face. A bony canal 
surrounds this nerve. The swollen nerve presses against 
the canal, causing the nerve to function improperly. The 
swelling of the nerve may be caused by a virus. 


More than 90 per cent of the victims of Bell's palsy re. 
cover in several weeks, even without treatment. But in 
some cases, the symptoms become permanent. In its 
early stages, Bell's palsy can be treated with steroid 
drugs. 

Bell's palsy is named after Sir Charles Bell, a British 
surgeon. In 1829, Bell described the function of the fa- 
cial nerves. 

Belmopan (pop. 3,500) is the capital of Belize. It lies 
about 80 kilometres inland from the Caribbean Sea. For 
location, see Belize (map). Belmopan’s inland location 
puts it beyond the reach of tropical hurricanes, which 
often hit Belize City, the former capital. Belmopan be- 
came the capital in 1970, when Belize was a British de- 
pendency. It remained the capital after Belize became an 
independent country in 1981. 


"T 
Oil portrait (1924) by George Bellows. Yale University At 
New Haven, Connecticut, U.S.A. ; hter 
George Bellows’ painting Lady Jean shows his davar 
dressed in adult clothes. He made fine portraits of his 


Construction of Belmopan, a planned community, 
began in the late 1960s. Belmopan has many govern- 
ment buildings and is the location of Belize's most mod- 
ern hospital. 

The name Belmopan comes from Belize, the name of 
the country and its chief river, and Mopan, the name of 
a Mayan Indian tribe. As early as the A.D. 5005, the 
Mayan civilization flourished in the area that is now Be- 
lize, Mayan designs decorate many of Belmopan's gov- 
ernment buildings. 

Belo Horizonte (pop. 1,442,483; met. area pop. 
7,541,788) is one of the largest cities in Brazil. Belo Hori- 
10nte is also a major industrial centre and the capital of 
the state of Minas Gerais. It lies on a plateau in south- 
eastern Brazil. Belo Horizonte, which means Beautiful 
Horizon, is named after the scenic, hilly area that sur- 
rounds it. For location, see Brazil (political map). 

Built during the 1890's, Belo Horizonte was Brazil's 
first planned city. It was laid out with wide tree-lined 
streets and a central square. The city has many attractive 
buildings and two universities. Industries in Belo Hori- 
10nte produce steel from nearby iron mines and proc- 
ess food from farms in the area. The city's industries also 
manufacture various products, including cement and 
textiles. 

Belsen, or Bergen-Belsen, was a German concentra- 
tion camp during World War II (1939-1945). The camp, 
located near Hamburg, Germany, was liberated by Brit- 
ish troops on April 15, 1945. The British found 10,000 un- 
buried dead and 40,000 starving, sick, and dying prison- 
ers, 
Beluga. See Whales (Belugas and narwhals). 
Bemelmans, Ludwig (1898-1962), was an American 
lumorous writer and painter. He wrote and illustrated 
ooks for children and adults. His book Madeline's Res- 
cue (1953) won a Caldecott Medal. 
His children's books include Hansi (1934), The Golden 
Basket (1935), Quito Express (1937), The High World 
bon and Parsley (1955). His books for adults include 

i A ed with the United States (1937), Hotel Splendide 
OR The Best of Times (1948), Father, Dear Father 

3), and Are You Hungry Are You Cold (1960). 

ao was born in Meran in the Austrian Tyrol, 
di we most of his childhood in hotels. He moved to 
B nited States at the age of 16. 
Es Bella, Ahmed (1919- — ),wasthe first president 
e public of Algeria. He helped lead the revolt that 
Blei from French rule. Ben Bella served as 

WE 'om 1963 to 1965, when he was overthrown 

ies w commander, Houari Boumedienne. Ben 
iter S eld prisoner by the Algerian government X 
1989 aie from office. He was not released until 

Ben 3 ee Boumedienne's death in 1978. : 
He B si a was born in Marnia (now Maghnia), Algeria. 
(1939-1945) % the French Army during World War M 
gerian inde After the war, he became a leader in the Ak 
on the O lependence movement. In 1949, he led araid 
francs, Ghat post office and stole more than 3 million 

E hel ui French jailed him, but he escaped. In 1954, 
FIN) a found the Algerian National Liberation Front 
Is Re French recaptured him in 1956. They released 
pendent 1962. In July, France granted Algeria its in- 
eaid of = Ben Bella took control of the country with 
the National Liberation Army. He was elected 
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president in 1963. See also Algeria (Independencel. 
Ben-Gurion, David (1886-1973), served as Israel's first 
prime minister after it became an independent nation in 
1948. He served as prime minister and minister of de- 
fence from 1948 to 1953 and from 1955 to 1963. During 
the Suez crisis of 1956, he ordered the Israeli invasion of 
the Gaza Strip and Sinai Peninsula. Later, Israeli forces 
withdrew at the request of 
the United Nations. Born 
David Green in Plofisk, 
Russia (now in Poland), he 
settled in Palestine in 1906. 
By 1919, he was a Zionist 
leader, working for the 
creation of a Jewish state in 
Palestine. In 1930, he 
founded the Mapai (Israel 
Workers Party). He was a 
secretary-general of the 
Histadrut (General Federa- 
tion of Labour) from 1921 
to 1935. As chairman of the 
Executive of the Jewish 
Agency for Palestine from 1935 to 1948, he directed all 
Jewish affairs in the country. His activities ranged from 
land development and settlement of immigrants to se- 
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Ludwig Bemelmans wrote and illustrated Madeline's Rescue. 
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cret activities against Arabs and the British. Ben-Gurion 
retired in 1963. He wrote several books. See also Israel 
(History). 
Ben-Hur. See Wallace, Lew. 
Ben Lomond is the name of three mountains, one in 
Scotland and two in Australia. In Scotland, Ben Lomond 
rises 973 metres on the eastern side of Loch Lomond, at 
the southern end of the Grampian Mountains. In Aus- 
tralia, one of the mountains rises 1,573 metres at Legge's 
Tor, in northeastern Tasmania. The other rises to 1,520 
metres between Armidale and Glen Innes, in New South 
Wales. 
Ben Nevis is the highest mountain in the British Isles. 
It is in western Scotland, 11 kilometres east of Fort Wil- 
liam. Ben Nevis rises 1,343 metres above sea level. A cliff 
450 metres high is on the northeastern slope. 
Benares. See Varanasi. 
Benaud, Richie (1930- _), captained the Australian 
cricket team in 28 tests between 1958 and 1963, before 
retiring unbeaten in any test series. He scored 2,201 
runs and took 248 wickets in 63 tests between 1952 and 
1964. He was the first test cricketer to do the double of 
2,000 runs and 200 wickets. After retiring from the game, 
he worked as a journalist and television commentator 
with a Sydney television station and the British Broad- 
casting Corporation. Richard Benaud was born at Pen- 
rith, New South Wales. 
Benavente, Jacinto, (1866-1954), was the outstand- 
ing Spanish playwright of the early 1900's. He won the 
Nobel Prize for literature in 1922. His plays reveal a skil- 
ful use of dialogue, a sense of irony, and psychological 
insight into his characters. He excelled in writing farces, 
satirical comedies, and plays for children. One of his 
characters says, “Life is a comedy, and it is foolish to try 
to make it a drama.” His masterpiece, The Bonds of Inter- 
est (1907), ridicules self-seeking social types of Madrid 
for their worship of wealth and status. His other impor- 
tant plays include the rural dramas Señora Ama (1908) 
and The Passion Flower (1913). Jacinto Benavente y Mar- 
tinez was born in Madrid. He wrote more than 80 plays. 
Benbow, John (1653- 1702), was a British admiral 
known for his courage and 
fighting spirit. He was born 
at Shrewsbury, in England. 
He joined the Navy in 1678 
and became captain of a 
man-of-war in 1689. He 
fought at the battles of 
Beachy Head (1690) and La 
Hogue (1692) and became 
commander of the Dun- 
kerque squadron in 1696. 
In 1702, Benbow lost a leg 
during a four-day battle 
with a large French fleet in 
the West Indies. He died a 
few months later. 
Bench mark is a permanent and recognizable point 
that lies at a known elevation. A bench mark is usually a 
mark on an existing object, for example on the wall of a 
building. In other cases, surveyors may drive a concrete 
post into the ground. A brass plate on top of the post 
serves as the bench mark. 

Surveyors and engineers use bench marks to find the 


John Benbow 


elevation of objects. They also use bench marks to lay 
out roads, bridges, and other structures at a predeter. 
mined elevation. They determine the elevation by read 
ing through a level telescope the distance the point lies 
above some already established bench mark. The eleva. 
tion of a new point may be recorded, and the point then 
becomes another bench mark. 

Bendigo (pop. 67,310) is a city in northern Victoria, 
Australia, 150 kilometres north of Melbourne. During 
the gold rushes of the 1800's in Victoria, Bendigo was 
one of the largest gold-mining centres. 

Since the decline of mining, Bendigo has becomea 
thriving industrial and commercial complex serving an 
extensive area of the state. Its industries include food 
processing, textiles, and engineering works. It produces 
manufactured foods that are sold throughout Australia, 
and many firms have found good export markets for 
their products. 

Bendigo is also the centre of a rich agricultural, fruit 
growing, and poultry district. Wine is also produced in 
the region. 

Bendigo has a growing tourist industry. The Bendigo 
Pottery is a popular tourist attraction. The Central Debo- 
rah Mine offers underground tours at the 60 metre level 
Other major attractions include Sandhurst Town, a mo: 
hair farm, and the annual Easter Fair. A "talking" tram of 
fers visitors a unique way to see the sights of Bendigo 
and hear a recorded commentary on the city's touristat 
tractions. 

Bendigo is reputed to have some of the finest Victo 
rian architecture in provincial Australia. This architec 
ture reflects the wealth of the gold rush and the confi 
dence of the early settlers. The city has two cathedrals, 
an art gallery, and many fine public buildings. 

The name Bendigo was probably taken from a shep- 
herd who was employed by a district pioneer. The shep: 
herd was nicknamed Bendigo for his boxing skill. p 
was a notable prizefighter in England at the time calle 
Bendigo. 

Following the discovery of gold in Bendigo Creek g 
1851, thousands of miners flocked to the district. A 
town grew up on the site. By 1858, the population o 
goldfields was 23,928. Bendigo became a city in 1871. 
The last mines closed in 1954, ending over 100 yu 
continuous mining. Over 600,000 kilograms of gold 
been mined during that period. 


gold rushes 


Bendigo’s Shamrock Hotel dates from the 


Bendix, Vincent (1 882-1945), was an American inven- 
tor known especially for the Bendix drive, which made it 
practical to use self-starters in cars. He introduced the 
first volume production of four-wheel brakes in the 
United States. He combined various companies into the 
Bendix Aviation Corporation (now Bendix Corporation). 
In 1942, Bendix resigned from this company. Later, he 
founded Bendix Helicopters, Inc., to design and manu- 
facture this type of aircraft. He also founded the Bendix 
Trophy Race and donated the Bendix trophy. Bendix was 
born in Moline, Illinois, U.S.A. 
Bends is a painful and dangerous condition caused by 
the formation of gas bubbles in the bloodstream and 
body tissues. It can occur when the air pressure sur- 
rounding the body decreases too rapidly. Bends is also 
called decompression sickness or caisson disease. It is 
most common among underwater divers and people 
who work in construction caissons (see Caisson). Such 
people may get bends if they return too quickly to the 
water surface or ground level. People in aircraft also 
may experience bends if pressurization in the cabin fails. 

When air pressure drops too rapidly, nitrogen that 
was in solution in body fluids comes out of solution and 
forms bubbles, The bubbles stretch or break tissues or 
impair the circulation of blood through the capillaries. 
Common symptoms of bends include pain in the joints 
or bones, itching or tingling of the skin, breathing prob- 
lems, and partial or total paralysis. Less common symp- 
toms include dizziness, nausea, vomiting, convulsions, 
and coma, Bends can be fatal in some cases. 
cf who perform activities outside their 

raft wear special suits that enclose only a low 


Bend: i 
ater ies by using a decompression chamber, above, 
9. These divers pass the time by playing cards. 
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pressure is slowly lowered so that the nitrogen leaves 
the body without excessive bubbling. Repeated attacks 
ofthe bends may cause permanent damage. 

Benedict XV (1854-1922) was elected pope of the 
Roman Catholic Church in 1914. His reign was domi- 
nated by World War 1 (1914-1918) and by a conflict with 
the Kingdom of Italy. This conflict, called the Roman 
question, concerned the status of Rome after Italian 
troops occupied the city in 1870, thus ending papal tem- 
poral (nonreligious) power there. 

During World War I, Benedict tried to maintain a 
strict neutrality between the opposing Allies and Central 
Powers. In the Treaty of London of 1915, the Allies se- 
cretly agreed with Italy to exclude the pope from peace 
negotiations to prevent him from introducing the 
Roman question. In 1917, Benedict submitted a seven- 
point peace plan, but both warring sides rejected it. 

After the war, Benedict called for international recon- 
ciliation and gave general approval to the establishment 
of the League of Nations. 

In 1917, Benedict issued the Code of Canon Law. The 
code was the first complete collection of laws govern- 
ing the entire church. Much of the code had been com- 
pleted during the reign of the previous pope, Pius X. 

Benedict was born in Pegli, near Genoa, Italy. His 
given and family names were Giacomo Della Chiesa. He 
was ordained a priest in 1878 and was trained for papal 
diplomatic service. Benedict was appointed as arch- 
bishop of Bologna in 1907. He was named a cardinal in 
1914, three months before his election as pope. 
Benedict of Nursia, Saint (4802-5471), was the father 
of Christian monasticism in the West. He is best known 
as the author of a rule (set of guidelines for monastic liv- 
ing). His rule emphasized a humane, moderate pro- 
gramme of prayer, sacred readings, and manual labour. 
The simplicity and flexibility of the rule helped it be- 
come the most popular rule followed by monks from 
the 8005 on. 

The only source for the life of Benedict is the Dia- 
logues (593-594), written by Pope Saint Gregory the 
Great. According to Gregory, Benedict was born in Nor- 
cia, Italy, near Rome. He studied in Rome but left there 
at the age of about 20 to lead a solitary religious life in a 
cave near Subiaco in central Italy. His piety soon at- 
tracted other young men, and he gradually organized 
them into 12 small monastic communities. Benedict left 
Subiaco with some of his followers and went to Monte 
Cassino in about 525 (see Monte Cassino). There he es- 
tablished a great monastery and wrote his rule. His feast 
days are March 21 and July 11. 

See also Benedictines; Monasticism (Christian mo- 
nasticism); Religious life (Christian religious life). 
Benedictines are Christian men and women who live 
according to the ru/e (guidelines for monastic living) 
written by Saint Benedict of Nursia in the early 500s. 
Most Benedictines are members of the Roman Catholic 
Church, but there are also Anglican and Lutheran Bene- 
dictine communities. m 

After a training period called a novitiate, Benedictines 
take perpetual vows of obedience to the rule and the 
abbot or abbess in the presence of the abbot or abbess 
of the community. They also take vows of conversion of 
life and stability, in which they promise to remain within 
the monastery where they completed their novitiate. 
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After taking these vows, they become professed (life- 
time) Benedictines. Some Benedictines, especially nuns, 
are cloistered. They take solemn vows to lead a life of 
prayer and contemplation within the monastery. Others 
take simple perpetual vows. They are not cloistered, but 
teach, perform social work, and serve as missionaries. 
Other Benedictines, called Benedictine oblates, are lay 
people who make promises to live a spiritual life out- 
side the monastery. The focus of Benedictine life is the 
celebration of the Divine Office, observed at various 
times during the day. The Divine Office consists of 
psalms, hymns, and Scripture readings. Benedictines 
have been leaders in the modern movement to reform 
the liturgy in the Roman Catholic Church (see Liturgy). 

See also Benedict of Nursia, Saint; Religious life (The 
Roman Catholic Church). 

Benefit-cost analysis. See Cost-benefit analysis. 
Benefit of clergy was a privilege allowed under 
common law in England to members of the clergy who 
were charged with a crime. It meant that members of 
the clergy were responsible only to their Bishops or to 
church courts. Ordinary courts could not try them. All 
clerks were later given the benefit of clergy. But this led 
to abuses, because everyone who could read and write 
was considered a clerk. Benefit of clergy was abolished 
in England in 1827. 

Benelux is an economic union formed in 1948 by Bel- 
gium, the Netherlands, and Luxembourg. The term Be- 
nelux is made up of the first letters in each countrys 
name. Benelux was formed to create a common foreign 
trade policy by permitting the free movement of goods, 
workers, services, and capital between the three coun- 
tries. 

The countries formed a customs union, abolishing 
custom duties and setting a single external tariff. By 

1956, over 95 per cent of trade among the countries was 
free from all controls. An economic union was created 
by the Benelux Treaty in 1958, and came into force in 
1960. The treaty made Benelux a single trading unit in 
January 1961, when trading with outside countries. Co- 
operation among the Benelux countries developed the 
first completely free labour market. 

Beneš, Eduard (1884-1948), was cofounder of Czecho- 
slovakia with Tomáš Masaryk in 1918. During World 
War I (1914-1918), when his country was still part of the 
Austro-Hungarian empire, Beneš helped organize a 
Czechoslovak government in Paris. After the war, he 
served as foreign minister of Czechoslovakia from 1918 
to 1935. He then succeeded Masaryk as president. He 
gave in to German demands for parts of Czechoslovakia 
in 1938 under pressure from the United Kingdom and 
French governments. 

Beneš headed the Czechoslovak government-in-exile 
in London during World War II (1939-1945). He was 
forced to give Ruthenia, the easternmost province of his 
country, to the Soviet Union after the war. He permitted 
the Czechoslovak Communists to establish a dictator- 
ship in 1948 rather than risk civil war. Beneš was born in 
Kožlany, near Rakovník, in what is now the Czech Re- 
public. 

Benét is the family name of three American writers— 
two brothers and a sister. 

Stephen Vincent Benét (1898-1943) was the most im- 
portant writer of the three. Benét's interest in American 


history and folklore, in addition to his interest in the bal. 
lad form, influenced his major work, John Brown's Body 
(1928). Benét received a Pulitzer Prize for this long poem, 

In John Brown's Body, Benét tried to give a complete 
picture of the American Civil War. He dramatized battle. 
field scenes and portrayed the political events that led 
to the war. Early in the poem, the reader is taken back to 
the beginnings of the slave trade in America, in the 
16005. The war is seen through the eyes of a variety of 
characters. These include a Southern belle, a runaway 
slave, an abolitionist from New England, and a Pennsyl- 
vania farmer who takes part in the Battle of Gettysburg. 

Benét received another Pulitzer Prize for his poem 
Western Star (1943), the first part of an unfinished epic 
describing the settling of America. Benét also wrote 
novels and short stories. His story “The Devil and Daniel 
Webster" (1937) is a fantasy combining an old folktale 
with New England history. Benét was born in Bethle- 
hem, Pennsylvania. 

William Rose Benét (1886-1950), like his brother, 
found much material for his poems in American folk- 
lore, and often used the ballad form. One of his success: 
ful ballads is about the outlaw Jesse James. Another is 
“The Horse Thief,’ in which the speaker is a cowboy who 
has caught a mustang and tries to break the wild horse, 
In 1924, he became an early editor of The Saturday Re- 
view of Literature (later Saturday Review). Benét re- 
ceived a Pulitzer Prize in 1942 for his autobiographical 
verse novel The Dust Which Is God. 

In 1923, Benét married the American poet Elinor . 
Wylie. He wrote one of his most interesting poems, "In: 
scription for a Mirror in a Deserted Dwelling,’ to her. 
Benét also wrote tales for children and was a distin- 
guished editor too. He was born in Fort Hamilton, New 
York. 

Laura Benét (1884-1979) was a poet, novelist, and bi 
ographer. Her best-known novel is The Hidden Valley 
(1938). Her collections of poetry include /n Love with 
Time (1959). She wrote many biographies for young pe 
ple, including studies of Edgar Allan Poe, Emily Dickin- 
son, and William Makepeace Thackeray. She was born 
in Fort Hamilton, New York. 

Bengal is a region in Asia. It includes the Indian state 
of West Bengal and the neighbouring independent 
country of Bangladesh. For location, see India (politic 
map). Much of Bengal consists of farmland, but the re 
gion also has large cities—including Calcutta, India; br 
Dhaka, Bangladesh. Products of the region include co? 
cotton, jute, rice, sugar, and tea. 3 

In 1757, the British East India Company captured Ben 
gal from the Mughal rulers of India. The western part? 
Bengal became an Indian state in 1947, when India be- 
came an independent country. The eastern part ho 
made a province of the newly created country of Pa 
stan. In 1971, this province became the independent 
country of Bangladesh. For more information, see Bam 
gladesh (History); Pakistan (History). 

Bengal, Bay of. See Bay of Bengal. "t 
Benghazi, or, in Arabic; Banghazi (pop. 267,700; M 
area pop. 485,386), is the second largest city of Eur 
Only Tripoli, the country's capital, has a larger pope, E 
tion. Benghazi is a port on the Mediterranean Sea. 
city serves as the commercial centre of eastern Libya. 
For the location of Benghazi, see Libya (map). 


Benghazi was part of the Turkish Ottoman Empire 
from the mid-1500's to 1911. Italy controlled it from 1911 
until World War Il. United Kingdom troops captured the 
city during the war. Libya became an independent coun- 


tryin 1951. 
Benguela Current. See Ocean (illustration: The 


world ocean). 

Benin is a country on the west coast of Africa. Long 

and narrow, Benin extends about 670 kilometres inland 
from the Gulf of Guinea. Most of the people of Benin are 
blacks, and almost half of them farm the land. 

Benin was formerly a territory in French West Africa. 
Itbecame independent in 1960. The country's name in 
French, the official language, is République du Benin. 
The country was called Dahomey until 1975. Porto-Novo 
isthe capital, but most of the government activity takes 
place in Cotonou, which is the largest city, main port, 
and commercial centre. 

Government. Benin is a republic. A president heads 
the government. The people elect the president to a 
five-year term. The president appoints a Cabinet of Min- 
sters. The president and Cabinet carry out the opera- 
tions of the government. A 68-member National Assem- 
ly is Benin's lawmaking body. The people elect 
Assembly members to five-year terms. 

People. Benin's population consists of about 60 
groups of people. The largest group, which itself con- 
sists of the closely related Fons and Adjas, makes up 
about 60 per cent of the population. They and the Yoru- 
as, who make up about 10 per cent, live in southern 
Benin. The Baribas, who also make up about 10 per cent 
D population, are the most populous northern 

p. 
Most of Benin's people live in simple houses built by 
hand. However, some people, particularly in the cities, 
ive in concrete homes. In the lagoon areas, behind the 
coast, bamboo huts are perched on stakes to protect 
people from the water. In the Atacora Mountains in the 
northwest, people live in round houses that have mud 
walls and thatched roofs. 
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The women of Benin wear brightly coloured dresses. 


A popular garment for men is the agbade, which in- 
cludes trousers, short jacket, and full robe. Many peo- 
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Facts in brief about Benin 


Capital: Porto-Novo. 

Official language: French. 

Area: 112,622 km. Greatest distances—north-south, 668 km; 
east-west, 325 km. Coastline—124 km. 

Elevation: Highest—Atacora Mountains, about 610 m above sea 
level. Lowest—sea level. 

Population: £stimated 1996 population—5,560,000; density, 47 
people per km"; distribution, 62 per cent rural, 38 per cent 
urban. 7979 census—3,331,210. Estimated 2001 population— 
6,451,000. 

Chief products: Agricu/ture—beans, cacao, cassava, coffee, 
cotton, maize, palm oil and kernels, peanuts, sorghum, yams. 

National anthem: “L'Aube Nouvelle" The New Dawn’), 

Flag: A green vertical stripe is on the left side of the flag. A yel- 
low stripe appears above a red one on the right. See Flag (pic- 
ture: Flags of Africa). 

Money: Currency unit—franc. One franc = 100 centimes. 


ple, particularly in southern Benin, wear clothing similar 
to that worn in Western countries. 

About 65 per cent of Benin's people practise animism, 
the belief that all things in nature have spirits. About 15 
per cent of the people are Christians, and 13 per cent 
are Muslims. Most of the Christians live in the south. 
The Muslims live in the north. About 65 per cent of the 
children from 5 to 10 years of age attend primary school. 
But less than 20 per cent go on to secondary school. 
About a quarter of the adults can read and write. 

Land and climate. The coast of Benin is flat and 
sandy, and has no natural harbours. Ships must anchor 
offshore, except at the artificially created port of Coto- 
nou. Beyond the lagoons that lie behind the coastal 
strip, the country is flat and forested. About 80 kilo- 
metres inland is a great marsh. Benin's highest elevation, 
about 610 metres, is in the Atacora Mountains in the 
northwest. The Ouémé River, the country's longest river, 
flows 450 kilometres into the Gulf of Guinea. 

Southern Benin has a hot, humid climate. Rainy sea- 
sons occur in the south from April to July and from Sep- 
tember to November. Northern Benin has less humidity 
and greater changes in daily temperatures. In the north, 
the rainy season lasts from April to October. Rainfall av- 
erages 50 centimetres a year in the southeast, 130 centi- 
metres in the centre, and 90 centimetres in the north. 

Economy. Benin is mainly an agricultural country. 
Cotton is the country's leading export. Benin also ex- 
ports products from its palm trees, such as palm oil and 
palm kernels. Other exports include cacao, coffee, cot- 
ton, peanuts, tobacco, and shea nuts, from which butter 
is made. Most of Benin’s trade is with France. 

Food crops in Benin include beans, cassava, maize, 
millet, rice, sorghum, and yams. The people raise cattle, 
goats, pigs, and sheep. 

Industry is at an early stage of development in Benin. 
The south has a few industrial plants, including palm oil 
refineries, industrial bakeries, and cotton mills. Benin 
produces some petroleum and limestone. 

Benin provides an outlet to the sea for Niger by rail 
and road. It is a crossroads for coastal road traffic from 
Nigeria to Ghana. There are about 580 kilometres of rail- 
ways in Benin. The country has five airports. 

History. During the 1100's or 12005, several African 
kingdoms were founded in the region that is now Benin, 
By the 16005, the kingdom of Dahomey, with Abomey 


its capital, controlled the area. Europeans began to es. 
tablish slave-trading posts along the coast at about this - 
time. The power of the king of Dahomey was based — 
largely on the slave trade. 

The palm oil trade replaced the slave trade during the 
1800s. In 1851, France signed a trade agreement with 
the kingdom of Dahomey. Soldiers of the kingdom at 
tacked French trading posts in 1892, but the French de- 
feated them. France took over the area and made it part 
of French West Africa in 1904. The French constructed 
railways and roads. They also encouraged coffee grow. 
ing. Under the 1946 French constitution, the region be- 
came an overseas territory of France. The French gaveit 
self-government in 1958. Dahomey became a fully inde- 
pendent country in August 1960. The country becamea 
member of the United Nations later that year. In 1975, 
the government changed the country's name from Da- 
homey to Benin. 

Military leaders overthrew the government several 
times during the 1960s and 1970's. In May 1970, a civil 
ian government was formed, headed by a three-man 
presidential council. In October 1972, a military govern- 
ment again took control of the country. This govern- 
ment, headed by army leader Mathieu Kerekou, took 
control of important businesses, formed its own politi 
cal party, and banned all other political parties. 

Political and social unrest, led by students and gov- 
ernment workers, marked the late 1980's. In early 1990, 
members of Benin's government and of opposing 
groups dissolved Kerekou's government and legalized 
all political parties. They formed a temporary govern- 
ment with Nicéphore Soglo as prime minister. Kerekou 
remained president, but Soglo became Benin’s leader. 
The temporary government served until early 1991, 
when Soglo was elected president and a new legislature 
was chosen. Benin's new government ended nearly all 
governmental control of businesses. 

See also Porto-Novo. 

Benin was a West African kingdom that flourished 
from the mid-1400's to the mid-16005 in the forest re- 
gion of what is now Nigeria. Benin controlled several 
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states along the coast of the Gulf of Guinea. The largest 
group of people in Benin were the Edo, also called the 
Bini. 
Benin probably became rich because it lay on trade 
routes between the forest and the northern plains. At 
first, cotton goods were traded for copper, dates, figs, 
ivory, and salt. Soon after the Portuguese came in 1486, 
Benin also began to sell slaves and to buy European fire- 
arms and other goods. 
Warfare with other slave-selling states and revolts by 
states that Benin had conquered led to the kingdom's 
decline. The United Kingdom conquered Benin in 1897. 
Benjamin was the youngest and, next to Joseph, fa- 
vourite son of Jacob. His name means son of my right 
hand. Joseph was Benjamin's older brother. The two 
were sons of Rachel, Jacob's second wife. The story of 
the great affection between these brothers is told in the 
last eight chapters of Genesis, in the Bible. 
In Biblical history, Benjamin was the founder of the Is- 
elite tribe called the Benjamites. It is recorded that this 
tribe had a place of honour next to the Tabernacle in the 
march through the wilderness. The Benjamites settled in 
asmall territory north of Judah, The southern boundary 
oftheir land passed through Jerusalem. 
The Benjamites were famous warriors. Israel's first " 
king, Saul, and many other heroes came from this tribe. 
The tribe was almost destroyed in a war against all the 
other tribes of Israel, but recovered and joined with 
Judah at the division of the kingdom. 
See also Jacob; Joseph; Judah. 
Benjamin, Arthur (1893-1960), was an Australian- 
born composer. His works include concertos for the vio- 
lin and the oboe, a symphony, and piano music. His 
Mm piano piece, written for two instruments, is 
n e atmospheric, highly rhythmical Jamaican Rumba 

938). In 1949-1950 he wrote the three-act opera A Tale 
of Two Cities, based on the novel by Charles Dickens. It 
won a Festival of Britain prize in 1951 but was not staged 
until 1957, Benjamin also wrote three comic operas and 
music for films. 
ur Benjamin was born in Sydney, Australia. He 
Mir don and studied at the Royal College of 
ralis din from 1911 to 1919. In 1919 he returned to 
atthe Syd served for two years as professor of piano 
Engl A ney Conservatory. In 1921 he moved back to 

gland and joined the staff of the RCM. He spent the 


[ m 
du years of his life composing and teaching in Lon- 
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Benn, Tony (1925- — ),a British Labour Party politi 
cian, became famous for his left-wing views. In 1981, he 
narrowly lost an election for the Labour deputy leader- 
ship. Anthony Neil Wedgwood Benn was born in Lon- 
don, the son of Viscount Stansgate. He first entered Par- 
liament in 1950. When his father died in 1960, Benn 
succeeded to the title and was forced by law to give up 
his seat in the House of Commons. His efforts to regain 
his seat led to the Peerage Act of 1963. Benn was the 
first peer under the Act to give up his title. Benn again 
became an MP. From 1974 to 1979, he served as secre- 
tary of state for industry and, later, for energy. 
Bennelong (1763?-1813), an Aborigine, was a contem- 
porary of Arthur Phillip, the first governor of New South 
Wales, in Australia. He was a member of the Cadigal 
tribe, which inhabited the area on which Sydney now 
stands. Phillip hoped that he could quickly educate the 
whole tribe if he could show at least a few members of 
the tribe the European way of life. He hoped that these 
few would then become ambassadors of good will to 
their people. He ordered his troops to capture several 
Aborigines. The soldiers returned with three young 
men—Bennelong, Arabanoo, and Colebee. 

Bennelong soon adjusted himself to European social 
customs. Arabanoo died of smallpox, and Colebee es- 
caped. Bennelong also escaped, in May 1790. But he re- 
mained friendly with the settlers. Later in 1790, some 
settlers built him a small house on what is now Ben- 
nelong Point, in Sydney Harbour. In 1792, Bennelong 
went to Britain (now known as the United Kingdom) with 
Phillip and Yemmerrawanine, another Aborigine. He re- 
turned to Australia with John Hunter in 1795. 

Bennett, Arnold (1867-1931), was an English novelist 
and playwright. His best stories are set in the “Five 
Towns’ (actually six) of Stoke-on-Trent, in Staffordshire, 
England. Bennett's writings show the influence of the 
French naturalists of the 1800's, who wrote about life 
with an intense realism and a sense of the power of en- 
vironmental forces. 

Bennett's best-known novel is The Old Wives’ Tale 
(1908), a story of two sisters from Bursley, one of the 
Five Towns. His other Five Towns novels include The 
Clayhanger Family, a trilogy consisting of Clayhanger 
(1910), Hilda Lessways (191 1), and These Twain (1915). 
Bennett collaborated with Edward Knoblock on Mile- 
stones (1912) and other plays. He dramatized his own 
comic novel Buried Alive (1908) as The Great Adventure 
(1913). Bennett's diaries were published as The Journals 
of Arnold Bennett (1932-1933) and are both a personal 
record and a minor chronicle of the age in which Ben- 
nett lived. Enoch Arnold Bennett was born in Hanley, 
Staffordshire. 

Bennett, Floyd. See Byrd, Richard Evelyn. 
Bennett, Richard Rodney (1936- _), is one of 
England's most versatile composers. His music shows 
skill in 12-note writing, jazz rhythms, and more conven- 
tional techniques. Musicians acclaimed his operas— The 
Ledge (1961), The Mines of ‘Sulphur (1965), All the King's 
Men (1969), and Victory (1970)—and his choral work 


Spells (1975). His instrumental works include concertos 


such as Actaeon (1977). He wrote scores for the films Far 
from the Madding Crowd (1967) and Murder on the Ori- 
ent Express (1974). Bennett was born at Broadstairs, in 
Kent, England. He studied music in London and Paris. 
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Benny, Jack (1894-1974), was an American radio and 
television comedian. He entered show business at the 
age of 17, playing his violin in a vaudeville act. He made 
his first film in 1929, and later appeared in more than 20 
films. After 18 years on radio, he first appeared on televi- 
sion in 1950. His television show used his old radio 
theme of the comedy adventures of a vain, stingy man. 
Benny was born in Chicago and grew up in Waukegan, 
Illinois, U.S.A. His real name was Benjamin Kubelsky. 
Benoni (pop. 113,501) is a town within the urban com- 
plex of Witwatersrand in the PWV (Pretoria- 
Witwatersrand-Vereeniging) province in South Africa. It 
is situated about 30 kilometres east of Johannesburg. 
For location, see South Africa (political map). 

The town is an important business centre. It has sev- 
eral industries based on iron, steel, and brass works. 

Gold was discovered in the region in 1887. The town 
was hamed by John Rissik, surveyor-general and admin- 
istrator of the Transvaal, as the area was formerly 
known. The name Benoni (son of my sorrows) comes 
from the Bible. It was used by Rachel for her son, later 
renamed Benjamin. 

The town was planned by Sir George Farrar, chair- 
man of the gold mining group that owned the land. It 
was declared a municipality in 1907. The last gold mine 
closed in 1967. 

Benson is the name of a British family of churchmen 
and scholars, a father and three sons. 

Edward White Benson (1829-1896), the father, was 
appointed archbishop of Canterbury in 1882. Born in Bir- 
mingham, England, he was ordained in 1857 and be- 
came head of Wellington College, Berkshire, in 1858. 

Arthur Christopher Benson (1862-1925) was a poet 
and biographer. He became master of Magdalene Col- 
lege, Cambridge, in 1915. He wrote From a College Win- 
dow (1906) and a life of his father. 

Edward Frederic Benson (1867-1940) wrote popular 
novels, such as Dodo (1893) and the "Lucia" series. 

Robert Hugh Benson (1871-1914) became a priest of 
the Roman Catholic Church. In 1911, he was appointed 
private chamberlain to Pope Pius X. 

Bent is the name of many related kinds of grasses that 
have rough stems, small flowers, and seeds that grow in 
delicate, airy clusters. There are about 100 species that 
grow in temperate regions. Redtop is a European bent 
that has been widely introduced into the United States. 
It makes good pasture for grazing livestock. 

Another kind of bent is creeping bent, which is 
smaller than redtop. Creeping bent spreads by means of 
stems which take root at intervals and form a thick soft 
turf. The leaves are narrow and bright green. The plant 
grows from seed or from tufts of the grass planted 
about 20 to 25 centimetres apart. The grass is popular 
for lawns and golf course greens. 

Scientific classification. Bent grasses are in the grass fam- 
ily, Gramineae (Poaceae). Redtop is Agrostis alba. Creeping bent 
is A. palustris, 

Bentham, Jeremy (1748-1832), an English philoso- 

pher, founded the philosophy known as utilitarianism. 
He thought that ideas, institutions, and actions should 
be judged on the basis of their utility (usefulness). 

Bentham defined utility as the ability to produce hap- 
piness. He advocated the production of the greatest 
possible amount of happiness in and for society. Ben- 


tham thought of happiness and good in terms of pleas- 
ure. He believed that (1) pleasure can be exactly meas- 
ured, (2) individuals care only about increasing their 
own pleasure and decreasing their pain, and (3) a per- 
son should always do what will produce the greatest 
good for the greatest number of people. Bentham set up 
a number of principles for measuring pleasure. He also 
sought an opportunity to organize a country's laws and 
institutions in such a way that they would place the gen- 
eral good above each person's individual pleasure. 
His criticisms brought about many needed reforms, 
For example, in Great Britain the law courts were re- 
formed because they had not promoted the good of all 
Bentham's writings include Fragment on Government 
(1776) and /ntroduction to the Principles of Morals and 
Legislation (1789). He was born in London. Bentham 
graduated from Queen's College, Oxford, in 1763. 
Benthos. See Ocean (The benthos; pictures]. 
Bentley, E. C. (1875-1956), was a British author best 
known for his detective stories and nonsense verse. His 
novel 7rent's Last Case (1913) marked the beginning of 
the realistic era of detective stories. Bentley also in- 
vented a form of comic verse in four lines that came to 
be called a c/erihew, after his pseudonym, E. Clerihew. 


Mr. H. G. Wells 
Was composed of cells 
He thought the human race 
Was a perfect disgrace 
From Glerihews Complete, by Courtesy of The Estate of E C Bl. 


Bentley was born in London, and named Edmund Cleri- 
hew Bentley. 
Bentley, Phyllis (1894-1977), was a British novelist 
whose most successful works portray Yorkshire charac: 
ters, their lives, and their backgrounds. In /nheritance 
(1932), she described the effects of the Industrial Revolt: 
tion in Yorkshire, England. In A Modern Tragedy (1934), 
she recorded the effect of economic depression. She 
was born in Halifax, Yorkshire, and educated at Chelten- 
ham Ladies’ College. Her autobiography, O Dreams, 0 
Destinations, appeared in 1962. 
Benton, Thomas Hart (1889-1975), was a leader of 
the American Scene movement in American art during 
the 1920s and 19305. Benton urged American artists fo 
paint in a style that was free of foreign influences. He 
believed that American art should portray subjects from 
daily life in images easily understood by ordinary pnt 
ple. He emphasized specifically American types and fo 
scenes, including sharecroppers, miners, saloon cus 
tomers, politicians, gangsters, and subway passengers. 
His paintings New England Farmer (1926) and Country 
Dance (1928) are typical of his American themes. 
Benton developed a distinctive style that empnas 
sculptural forms with strong contours and brilliant cO à 
ours. He combined these elements into powerful rhy! 
mic compositions that he believed expressed the vita 5 
of American life. Several of Benton's large murals d PE. 
ing with American history and folklore helped revive 
terest in mural painting in the United States. 
Benton was born in Neosho, Missouri, U.S: 
ied art in Paris as a young man and experimented 
cubism and other modern styles of art. By the mid- gd 
19205, Benton had rejected such styles as too theo" 


hasized 


A. He stud 
with 


-cal and unrelated to American life. 


Bentonite is a type of clay that swells to several times 
its original size when wet. It is an important industrial 
material used to bond moulding sands, in the prepara- 
tion of oil-well drilling muds, and to remove the colour 
from oils. Bentonite consists of several clay minerals, of 
which montmorillonite is the chief mineral. Most ben- 
tonite is found in beds from 2.5 centimetres to 3 metres 
ormore in thickness. Bentonite forms from volcanic ash. 
Benz, Karl (1844-1929), a German engineer, pioneered 
the building of motor-driven vehicles. He founded Benz 
& Company in Mannheim, Germany, to manufacture 

| engines. He started to build his first petrol engine 
in 1878, and produced his first motor vehicle in 1885. His 
three-wheeled car had an electric ignition, a water- 
cooled engine, and a differential gear, all of which are 
stillcommon in cars today. He also designed a float-type 
carburettor and a transmission system. Benz was born in 
p Germany. See also Car (picture: Benz car- 
riage). 
Benzedrine. See Amphetamine. 
Benzene is a colourless liquid with a pleasant odour. It 
Isused in industry in the production of polystyrene, 
Styrofoam, synthetic rubber, nylon, synthetic deter- 
gents, and aniline dyes. Benzene's vapour is poisonous if 
breathed for too long, and laboratory tests have shown 
thatthe material may cause cancer. 

Originally, benzene was produced commercially by 
heating coal tar and condensing (changing to liquid) its 
vapours. Today, most ben- 
zene is obtained from pe- 


troleum. The benzene mol- N 
&cule has its atoms H c H 
arranged in a ring called NL 

g c is s 


the benzene ring. This ben- 
zene ring arrangement is 
also fond in aniline, a 
chemical from which many 
dyes are made; in benzal- 
dehyde, an oil made from H 
itter almonds; and in TNT, 
aspirin, oil of wintergreen, 
n some amino acids. 
E is sometimes called benzol. 
7 pete is lighter than water and is almost insoluble 
be ene vapour burns easily and has a smoky 
fe ecause it contains a large amount of carbon. 
ae E was discovered by the British physicist Mi- 
E pa ay in 1825. In 1865, August Kekulé, a German 
ecule th. proposed the structure of the benzene mol- 
: E scientists accept today. Kekulé’s proposal was 
ad step in the development of organic chemistry. It 
ucin reds of molecular combinations, each pro- 
Mb ribrance with different characteristics. 
melts at a ical formula for benzene is C,H,. Benzene 
Es C and boils at 80.1° C. It is the simplest of a 
E compounds called aromatic hydrocarbons. 
also Aniline; Faraday, Michael. 
fig mw isa clear, colourless liquid obtained in refin- 
E de Itis also called /igroine and petroleum 
th fi used to dissolve fats and oils and as a clean- 
lammabi enzine must be used carefully because it is 
le. Mixtures of benzine vapours and air explode 


in th 
hot E of an electrical spark, a flame, or a red- 


I | 
MES. ZN, 
| 


Benzene ring diagram 
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Benzine consists of aliphatic hydrocarbons, a chain- 
like substance containing carbon and hydrogen. Ben- 
zine usually has a boiling range from 35° to 79° C. It 
should not be confused with benzene, a liquid pro- 
duced from coal tar. 

Benzol. See Benzene. 

Beograd. See Belgrade. 

Beowulf is an epic poem that is considered the first 
great work of English literature. Scholars do not know 
who wrote Beowulf, but they believe the poem dates 
from the A.D. 7005s. It is written in Old English, the lan- 
guage used by the Anglo-Saxons in England from about 
AD. 500 to 1100. Like all Old English poetry, Beowulf has 
no rhyme but instead uses alliteration (words that begin 


Beowulf is an epic poem in Old English. The only existing 
manuscript, above, was written in the 900s. 


with the same sound). 

The poem describes the adventures of Beowulf, a 
mighty warrior who has the qualities most admired by 
the Anglo-Saxons- strength, courage, loyalty, and gen- 
erosity. Beowulf goes to the aid of the Danish king, 
whose royal hall has been repeatedly raided by a savage 
monster named Grendel. Beowulf kills Grendel and later 
slays the monster's fearsome mother. In his final battle, 
Beowulf kills a fire-breathing dragon, but he himself is 


fatally wounded. 
ds also English literature (Old English literature; pic- 


ture). 
Berbers are a people of northwest Africa and the Sa- 


hara. There are an estimated 15 million Berbers, and 


they speak a variety of Berber dialects. Many follow Ara- 
bie RUP and traditions. Almost all Berbers are Mus- 
lims. ; ^ 

Most Berbers depend on herding and farming fora 
living. They live in compact villages, often in rugged, 
mountain areas. The Kabyle of Algeria and the Berber 
tribes of the Atlas and Rif mou in Morocco d 
these life styles. Some Berber-speaking groups, 5 

the Saget the Sahara, roam the desert with herds of 


camels, cows, goats, and sheep. 
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Berbers live in northwest Africa and the Sahara. Berber men 
wear a burnoose (hooded cloak) and turban. Women cover the 
head and lower half of the face when appearing in public. 


Berbers were the earliest known inhabitants of the 
western Mediterranean coast of Africa. They probably 
lived in this region about 3000 B.C. or earlier. Since 
about 600 B.C, the Carthaginians, Romans, Vandals, Byz- 
antines, Arabs, Turks, Spaniards, French, and Italians 
have ruled portions of the Berber homeland at various 
times. Of these invaders, the Arabs had the greatest in- 
fluence on the Berber culture. 

During the periods of Carthaginian and Roman rule— 
from about 600 B.C. to the A.D. 400s—Berber traders 
linked the Mediterranean coast to the gold, ivory, and 
slave markets of West Africa. Some coastal Berbers be- 
came Roman citizens, but Berbers in the more remote 
mountain and desert regions continued to live in inde- 
pendent groups. 

Arab invasions of North Africa began in the 600s. 
Under Arab influence, many Berbers converted to Islam 
and became Muslims. During the 700, Muslim Berbers 
joined with Arabs in conquering Spain. 

After 1050, empires ruled by Berbers controlled much 
of North Africa for nearly 200 years. Desert Berbers or- 
ganized the Almoravid empire, which began about 1050. 
At its height, this empire ruled the regions that are now 
Morocco, western Algeria, and southern Spain. About 
1150, mountain Berbers overthrew the Almoravids and 
established the Almohad empire. The Almohads con- 
trolled all of what are now Algeria, Morocco, and Tuni- 
sia, and part of Spain. This large empire split apart dur- 
ing the first half of the 1200s. But Berbers ruled some 
lands from the former empires until the 1500s. 

Meanwhile, Arabs continued to move into North Af- 
rica. In time, they occupied most of the coastal region, 
and the Berbers there became absorbed into Arab soci- 

ety. Berber languages, traditions, and customs remain 
only in the mountains and deserts, which were relatively 
isolated from the Arabs. 

See also Africa (pictures); Hamites; Morocco; Tua- 
reg. 


Berchtesgaden (pop. 8,345) is a German health spa 
and market town in the Bavarian Alps. It is on the Ache 
River, near the Austrian border (see Germany [political 
map)). An old salt mine in the town is open to visitors, 

The German dictator Adolf Hitler had a mountaintop 
home near Berchtesgaden. In 1938, Hitler and British 
Prime Minister Neville Chamberlain met there. Their 
meeting resulted in the Munich Conference (see Mu- 
nich Agreement). 

Berdyaev, Nicolas (1874-1948), was a Russian reli- 
gious and political thinker. He was a zealous member of 
the Russian Orthodox Church and wanted to reorganize 
society according to Christian principles. He is consid- 
ered a Christian existentialist (see Existentialism), 

Berdyaev thought it was important to distinguish be- 
tween the material world governed by the necessity of 
natural laws, and the spiritual world of freedom. He be- 
lieved that each person belongs to both worlds—to the 
material world as an animal and to the world of freedom 
as a spirit. Berdyaev did not place the greatest impor- 
tance upon knowledge, which merely mirrors the mate- 
rial world, but upon the creative act, which bridges the 
gap between the two worlds. He wrote Freedom and 
the Spirit (1935), The Destiny of Man (1937), and Dream 
and Reality: An Essay in Autobiography (1950). 

Berdyaev was born in Kiev, Ukraine. He was expelled 
from Russia in 1922, and settled in Paris in 1924. 
Berg, Alban (1885-1935), was an Austrian composer. 
At 19, he became a pupil of composer Arnold Schoen- 
berg, and generally followed his use of atonality and the 
12-tone system (see Music [Notes]). ` 

One of Berg's earliest works to use atonality was his 
String Quartet of 1910. His first major work to use the 
12-tone system, also for string quartet, was the Lyric 
Suite (1927). Berg's later 12-tone works included his Vio 
lin Concerto (1936) and his second, unfinished opera 
Lulu. 

Despite labels such as atona/ and 12-tone, Berg’ s 
remained flexible. In general, his music is more easily 
appreciated by the average listener than Schoenbergs. 
Berg's works are rich in symbolism. He often chose . 
pitches whose letters spelled out certain names or int 
tials. He was also similarly obsessed with numbers. - 

Berg was born in Vienna, Austria. He was composing 
songs by the age of 15 and gained immediate fame in 
1925 with the premiere of his first opera, Wozzeck 

See also Opera (Wozzeck); Schoenberg, Arnold. TN 
Bergamot is a name that is given to several plants 
bergamot orange, or bergamot tree, is a citrus pt. 
grows in southern Italy, California and the area bon 
ing the Gulf of Mexico in the United States. The rin on 
the bergamot orange is used to make a greenish-ye 
liquid called o// of bergamot. This oil has a E. 
pleasant odour, and is used in making perfumes. The 
bergamot tree gets its name from the Italian town ol 
Bergamo. d 

There are also several species of North Amen eT 
plants such as purple bergamot, and wild Berge is 
have pompons of colourful tubular flowers. The Eu n 
pean bergamot mint has been introduced to the eas! 
United States, Bermuda, and Puerto Rico. 


the 
Scientific classification. The bergamot tree belong ul 
rue family, Rutaceae. It is Citrus bergamia. The wild an 


Purple bergamots; above, are members of the mint family. 
Other bergamots include the bergamot orange, a citrus tree. 


bergamots belong to the mint family, Labiatae (Lamiaceae). They 
are in the genus Monarda. The bergamot mint is Mentha citrata. 


Bergen (pop. 208,915) is the second largest city in Nor- 
way, It lies at the head of By Fiord and is the chief sea- 
port of western Norway. Seven mountains tower behind 
the port. For the location of Bergen, see Norway (map). 
Bergen has a mild climate, and an average annual 
precipitation of 200 centimetres. For Bergen's monthly 
weather, see Norway (Climate). The city carries on a 
large trade in dried fish, herring, and machinery. Bergen 
was founded in A.D. 1070. It became a trading centre of 
the Hanseatic League during the Middle Ages (see Han- 
a League). The University of Bergen was founded in 


pr wrtaelaen. See Belsen. 
ee de. See Cyrano de Bergerac, 
en, Ingmar (i918- _), is a Swedish film di- 
ofgul ergman became famous for his complex studies 
T ifmoraltty, and religious faith. Most of his films 
and id ly symbolic, and some critics have found them 
tie tend But critics have praised his imagina- 
ete m lack-and-white photography and his ability 
i utstanding performances from actors. Bergman 
s his own stories. 
^ fiat Ingmar Bergman was born in Uppsala, Sweden. 
the Sd recognition in 1944 as a scriptwriter for 
960) m film Torment. Bergman's The Virgin Spring 
Cv eee a Glass Darkly (1961), and Fanny and Al- 
Im of the 3) won Academy Awards as best foreign 
hey ee Several of his films deal with loneliness. 
the Wolf 1 e a related series—Persona (1967), Hour of 
tes quest 968), and Shame (1968)—that concerns charac- 
age decr the significance of their lives. As a 
eatre in uU Bergman headed the Royal Dramatic 
fobiogr, ockholm from 1963 to 1966. He wrote an au- 
Ld The Magic Lantern. 
known for f Ingrid (1915-1982), was a film actress best 
innocent w er beauty and her convincing portrayals of 
Casablanca (Tod of integrity. She played such roles in 
loan of. 943), For Whom the Bell Tolls (1943), and 
E Arc (1948), 
her fete won Academy Awards as best actress for 
also aMances in Gaslight (1944) and Anastasia (1956). 
on an Academy Award as best supporting ac- 
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tress in Murder on the Ori- 
ent Express (1974). 

Bergman was born in 
Stockholm, Sweden. After 
studying drama for a year, 
she began her career as an 
actress in Sweden in 1935. 
Bergman made her first 
United States film, /nter- 
mezzo, in 1939. Her other 
films include Spellbound 
(1945), Notorious (1946), In- 
discreet (1958), and Au- 
tumn Sonata (1978). Berg- 
man also starred in several 
stage productions. Ingrid Bergman: My Story (1980) is 
her autobiography. 

Bergson, Henri (1859-1941), was a French philoso- 
pher. His books Time and Free Will (1889), Matter and 
Memory (1896, and Creative Evolution (1907) present the 
principles of his philosophy. He believed that time is the 
great reality. But by "time" he did not mean what is usu- 
ally understood. According to Bergson, time does not 
exist in the ordinary sense of yesterday, today, and to- 
morrow. He believed in a concept of time which he 
called duration. Duration was a constant flow from the 
past into the future, not just a succession of instants. 

Bergson believed that time in this sense holds the 
possibility for new experiences. "Each moment,” he 
stated, “is not only something new, but something un- 
foreseeable.” He believed that creative evolution is pos- 
sible because reality is a past that constantly becomes 
something new, and is also a present constantly emerg- 
ing into the future. He held that intuition was the most 
trustworthy guide to understanding. Unlike the intellect, 
it did not falsify things by analysing them. 

Bergson was born in Paris. He was a professor at the 
Collége de France, Paris, from 1900 to 1921, and became 
famous as a teacher, lecturer, and author. He received 
the 1927 Nobel Prize for literature. 

Beriberi is a disease caused by a lack of vitamin B,, or 
thiamine. The name is taken from the Sinhalese, and 
means / cannot, because the victim of the disease is too 
sick to do anything. It is characterized by stiffness of the 
lower limbs, paralysis, and pain. Muscle tissue gradually 
breaks down and anaemia develops. In advanced cases, 
beriberi affects the nervous system, and death is usually 
from heart failure. 

Beriberi was once common in China, Japan, the Malay 
Peninsula, and the Philippines. The diet in these coun- 
tries consisted largely of white rice that had lost its thia- 
mine content during milling. Changes in the diet, higher 
standards of living, and the availability of synthetic thia- 
mine have greatly reduced the occurrence of beriberi in 
these countries. Beriberi may also occur in people who 
drink much alcohol over a long time. In these cases, al- 
cohol is substituted for important foods. This causes vi- 
tamin deficiencies, particularly of vitamin B,. Beriberi is 
treated by thiamine injections and a diet rich in thia- 
mine. 

Bering, Vitus (1680-1741), a Danish navigator, proved 
that Asia and America are separated by water. He served 
with the Russian Navy, and made two trips to northeast- 
ern Siberia. On the first, from 1727 to 1729, he sailed 
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Bering Sea 


This map shows the location 
of the Bering Sea. The Interna- 
tional Date Line runs across 
the Bering Sea, which is sepa- 
rated from the Arctic Ocean 
by the Bering Strait. The sea 
and the strait are both named 
after Vitus Bering, a Danish 
navigator of the 1700's. 


Sea of 
Okhotsk 


zum 


Bering|Sea uw ` 
(us) 


north along the coast of Siberia to about 67° latitude, 
and concluded that water separated the two continents. 
He sighted the volcano of St. Elias in Alaska on his trip in 
1741, During his voyage back to Russia, fogs forced him 
to land on Bering Island, He died of scurvy there. Bering 
Sea, Bering Strait, and Bering Island were named after 
him. He was born in Horsens, Jutland, Denmark. 
Bering Sea, part of the North Pacific Ocean, lies north 
of the Aleutian Islands between Alaska and Siberia. It is 
named after the explorer Vitus Bering. At Bering Strait, 
Alaska and Asia are about 80 kilometres apart. The Ber- 
ing Sea is about 1,930 kilometres wide and 1,530 kilome- 
tres long. Its greatest depth is 4,090 metres. See also 
Alaska; Bering, Vitus. 

Bering Sea controversy was a dispute between the 
United States and Great Britain in the late 1800s. It arose 
when the United States claimed control over the Bering 
Sea to protect fur seals, 

Valuable seal herds lived around the Pribilof Islands 
in the Bering Sea. The United States had acquired these 
islands from Russia in 1867. In 1870, the U.S. tried to pro- 
tect the seals by limiting the number that could be killed 
annually and by leasing sealing-rights to one company. 
But U.S. authority extended only over the waters within 3 
nautical miles (5.5 kilometres) of the islands. Canadians, 
Mexicans, Russians, Japanese, and Americans sailed 
close to the islands and killed the female seals when 
they came out into the ocean. As a result, the U.S. 
claimed authority over all Bering Sea waters. Britain pro- 
tested, The matter was turned over to an international 
tribunal. In 1893, the board decided the U.S. could not 
control these waters. But it placed certain limitations on 
the number of seals that could be killed there. 

In 1911, the U.S., Russia, Great Britain, and Japan 
signed an agreement to protect the seal herds. It al- 
lowed the U.S. a monopoly of the catch. Japan withdrew 
from the agreement in 1941. In 1957, the U.S., Japan, the 
Soviet Union, and Canada signed an agreement to pro- 
tect fur seals in the northern Pacific. However, the treaty 
expired in 1984. Since then, animal protection laws have 
prevented any further commercial hunting of fur seals in 
the Bering Sea. 

See also Pribilof Islands; Seal (Enemies). 


Bering Strait. See Bering Sea (with map). 
Berkeley, George (1685-1753), was an Irish-born An- 
glican bishop and philosopher. He tried to reconcile the 
science of his day with Christianity. 

Berkeley argued that physical things, such as tables 
and trees, consist entirely of the ideas or sensations we 
have of them. In his view, an apple is nothing but its col 
our, shape, texture, weight, taste, and other qualities, all 
of which we experience through our senses. He argued 
that the qualities or ideas that we experience exist only 
in our minds. Qualities and ideas can change as the pet 
son perceiving them changes. For example, the same 
lukewarm water seems warm to a cold hand and coolto 
awarm hand. Therefore, it seemed to Berkeley, the 
qualities we perceive are really ideas that depend upon 
the mind perceiving them and have no independent ex 
istence. f h 

Other philosophers had believed that a physical thing 
also consists of matter. Matter is the stuff in which the 
various qualities are supposed to exist. Matter Su 
edly exists outside of and independent of the mind. B 
because we never have any direct experience of md 
Berkeley claimed that we have no good reason to thin 
it exists. y 

If, as Berkeley argued, the entire physical world con 
sists only of ideas, then the world exists only in the 
minds that perceive it. However, because we belln 
that physical things continue to exist when we are nol 
observing them, we must assume that there pis : 
mind that observes all physical things all the time. ih 
only the constant observation of things by such am! ind 
that keeps them in existence when we are not oo 
them. This universally present and observant mind í: 
God. ak 
Because Berkeley believed that things are entire voit 
composed of ideas, he is a representative of pt 
cal idealism. Because his view of the world is rest" io 
to what we learn in our direct experience of it, he 2 
represents philosophical empiricism. 

Berkeley was born in County Kilkenny, Ireland, 
was educated at Trinity College, Dublin. ‘tooo 
See also Idealism; Philosophy (Modern philosoP 

Empiricism). 


and 


Berkeley, Sir Lennox (1903-1989), a British com- 

oser, was professor of composition at the Royal Acad- 
emy of Music from 1946 to 1968. His works include 
chamber music, symphonies and other orchestral 
pieces, and songs. He also wrote ballets and operas. 
Many musicians admire his operetta A Dinner Engage- 
mentfor its subtle humour. Lennox Randal Francis 
Berkeley was born in Oxford, England, and educated at 
Merton College, Oxford. He studied composition in 
Paris with the great French teacher Nadia Boulanger 
from 1927 to 1932. He was knighted in 1974, and in 1976 
became honorary professor of music at Keele Univer- 
sity, Staffordshire, England. 

Berkeley, Sir William (1606-1677), was a colonial 
governor of Virginia in North America. He was popular 
forabout 10 years after he became governor in 1642. 
Virginians had lived near the Atlantic Coast since the be- 
ginning of the colony. Berkeley helped open up the in- 
land territory. He sent out explorers who crossed the 
Blue Ridge Mountains, and he led a force that put down 
an Indian attack in 1644, But he persecuted the Quakers 
and Puritans, and many of them left the colony. 

He resigned in 1652, after Oliver Cromwell gained 
control of the English government. When King Charles I 
tame to the throne, in 1660, Berkeley again became gov- 
ernor of Virginia. His refusal to send troops against at- 
tacking Indians in 1675 caused Bacon's Rebellion. He 
iis back to England in 1677. Berkeley was born 

lon. 
Berkellum is an artificially created radioactive ele- 
ment. Its chemical symbol is Bk and its atomic number is 
3. Ten isotopes of the element are known. The most 
pr potope has an atomic weight of 247 and a half-life 
ears, ium- i : 
en 2 m crime 249, which has a half-life of 314 
XU m need in small amounts in a nuclear re- 
: This isoto i- 
filtotnpounds pe à sins used to study many chemi 
is s pared and identified berkelium in 
. They woi i i 
Barkeley ator erm m vds of aia c 
tied borkelium by be ey named the element. They ob- 
Fit anteric yy bombarding an isotope ofthe ele- 
Be ricium with alpha particles in a cyclotron. 
nid Alexander. See Goldman, Emma. 
asmall ung) j^ county in central southern England. It is 
istich ida i D MM wealth because of 
proaches to London a a positon across the western ap- 
ames, Tourism is "s al ongside the lower River [ 
economy and vam great importance to Berkshire's 
onis major tour sor Castle is one of the United King- 
on Colle urist attractions. Also near Windsor is 
e DA rounded by King Henry VI in 1440. It is one 

Berkshire was e th s nost aaea schools. 
organization of Enel a in size in 1974, as part of a re- 
northern Berkshin 2 an A local government. Much of 

linoford Sd ius uding the towns of Abingdon, 

ile the east antage became part of Oxfordshire, 
toinclude th ern boundary of Berkshire was extended 
e towns of Eton and Slough. 


lo People and government 


Ngee and folklore. An annual custom at 

lord of the commemorates John of Gaunt, who was 

fishing ri fe in the A.D. 1300s. He granted some 
9hts to the townspeople. His health is drunk at 


Berkshire 245 


Berkshire is a county in central southern England. Located 
alongside the lower River Thames, it lies just west of London. 


a banquet on the second Tuesday after Easter. Before 
the banquet, the townspeople elect various officials, in- 
cluding a Constable and two Tutti Men. The Tutti Men 
visit every household, carrying decorated poles. They 
claim a penny from every man and a kiss from every 
woman they meet. After the banquet, a ceremony called 
shoeing the colts is performed on anyone attending the 
banquet for the first time. The ceremony consists of 
driving nails into the heels of the shoes. 

Recreation. Berkshire has a cricket team in the 
Minor Counties League. Reading's soccer team is in the 
Football League. Most of the riverside towns hold an- 
nual regattas. 

Horse racing courses are at Ascot, Newbury, and 
Windsor. The Royal Ascot week, attended by the Queen, 
is the most important race meeting in Berkshire and one 
of the most important in the United Kingdom. 

Local government. Berkshire is divided into six local 
government districts. They are Bracknell; Newbury, 
which is by far the largest district in area and includes 
all of western Berkshire; Reading; Slough; Windsor and 
Maidenhead; and Wokingham. Bracknell is a new town. 
Berkshire County Council, with headquarters in Read- 
ing, supplies many public services throughout the 
county. 

The county council provides some public services 
throughout the county. Thames Valley Police has its 
headquarters at Kidlington in Oxfordshire. The crown 


court meets at Reading. 


Facts in brief about Berkshire 


Administrative centre: Reading. 
towns: Reading, Slough, Maidenhead, Windsor, New- 

bury, Wokingham. 

Area: 1,255 km’. 

Population: 7997 census—716,500. 

Chief products: Agriculture—barley, dairy products, garden 
seeds, green fodder, oats, pigs, potatoes, wheat. Manufactur- 
ing and, ‘processing—agricultural tools, beer, electrical goods, 


furniture, motor car parts, printing. 


Economy 


Manufacturing. Reading is the county's main centre 
of industry, distribution, and marketing. Its industries in- 
clude brewing, the processing of agricultural products, 
and the manufacture of farm machinery, petroleum 
products, and computer-related products. Slough is a 
thriving industrial town, manufacturing aircraft compo- 
nents, car batteries, fire-fighting equipment, packaging, 
and pharmaceutical products. 

Products of Maidenhead include power tools, radio 
equipment, shampoos, and toothpastes. Newbury's 
products include caravans, diesel engines, furniture, 
marine engines, and gliders. Workers in Bracknell man- 
ufacture electronic equipment, computers, and other 
high technology products. Bracknell also has the head- 
quarters of the Meteorological Office. 

Agriculture and quarrying. The county's main ce- 
real crop is barley. Farmers also grow wheat and, to a 
lesser extent, green fodder, oats, and potatoes. The rais- 
ing of dairy cattle, beef cattle, and pigs is also important. 
Market gardeners grow produce for the London market. 
Seed production is important in the Reading area. 

Quarries near Aldermaston produce clay used in a 
local brick and tile works. The county has a number of 
quarries producing sand and gravel. 

Scientific research employs a considerable number 
of people. Examples are atomic energy research at Al- 
dermaston and road research at Crowthorne. 

Transportation and communication. Reading is a 
centre of railway routes. Main roads leading west from 
London pass through Berkshire. They include the M4 
motorway. The A34 from Southampton to northern Eng- 
land passes through Newbury. 

Reading has an independent local radio station, Radio 
210. Reading also has a local daily newspaper. Weekly 
newspapers are published in the main towns. 


Land 


Location and size. Berkshire is smaller in area than 
most English counties. To the north lie the counties of 
Oxfordshire and Buckinghamshire. On the southeast, it 
borders on the woods and heathlands of Surrey. On the 
west and southwest, Berkshire merges into the chalk 
downs of Wiltshire and Hampshire. 

The county's greatest distance from north to south is 
only about 24 kilometres. Berkshire's greatest distance 
from east to west is about 68 kilometres. 


Windsor Castle, in Berk- 
shire, is one of the United 
Kingdom's major tourist at 
tractions. The River Thames, 
which runs close to the castle 
drains most of Berkshire, 


Land regions. In northern Berkshire there are high 
chalk downs. The chalk reaches a height of 261 metres 
above sea level at White Herse Hill, the top of Lamboum 
Downs. In southern Berkshire is another line of chalk 
hills. In these hills is Walbury Hill, which is 297 metres 
high, the county's highest point. 

Rivers. The Thames is the one large river in the 
county. It has cut a gorgelike valley through the chalkat 
Goring Gap and again near Marlow. Elsewhere, this 
river drains nearly the whole of Berkshire as it winds 
slowly over a wide flood plain. 

Climate. Berkshire's climate is comparatively mild. 
The county's annual rainfall averages about 65 centime: 
tres on the lowlands and 75 centimetres on the higher 
ground. Temperatures in January average 4° C and July 
temperatures average 15° C. 


History 


During prehistoric times, the summit of the Lam- /— 
bourn Downs formed part of an important route leading 
northeastward from Stonehenge and Avebury. d 

During Saxon times, the area became a battlegrount 
between the kingdoms of Wessex and Mercia. Alfred 
was one of the chief Wessex leaders. A statue to him 
stands in the market square at Wantage, where he was 
born in about A.D. 849. r 

In the mid-11005, some Berkshire towns again suf- 
fered much damage in the war between Stephen an? 
Matilda. But new monasteries influenced the peoples 
life in the area in more peaceful ways. The abbots, P^ 
ticularly at Reading, built up rich establishments. 

During Tudor times, Berkshire had a flourishing a 
cloth-making industry. But after the destruction oftl a 
Civil War in the mid-16005, the cloth trade never rect 
ered. tari 

During the Industrial Revolution of the 17005, fal 
became more important, because Berkshire had "m 
local coal to provide cheap power for the new ds ud 
chines. From the 1840s onwards, Reading's impo! don 
grew as railways spread. In 1870, it replaced Abita 
(now in Oxfordshire) as the county town (adminis 
centre). 


Related articles in World Book include: 


Alfred the Great Spencer, Eal Stanley 
Civil War, English Thames, River d 
Hill forts Windsor and Maidenhe? 
John of Gaunt Windsor Castle 


Reading 
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The : 
Brandenburg Gate, a famous symbol of Berlin, stands between the city's two central areas. 


The gate's huge stone colonnade was completed in 1791. 


Berlin 


a Germany's capital and largest city. It has a 
preat ültural al e 31 million and is one of Europe's 
Berlin d he itical, and economic centres. 
Overtime eee as a trading village about A.D. 1200. 
Havel ea location at the junction of the Spree and 
its T beance. trading crossroads—helped to establish 
of Prussia ae In the 1600's, Berlin became the capital 
later, in 187 1 pra. German state. Two centuries 
" of Germany. n became the capital of the new na- 
erlin‘: " 
of yh zm rkest period began with the rise to power 
War tt (1939-18 and the Nazi Party in 1933. During World 
fought the aaa Germany and other Axis powers 
hion, the Unite: who included France, the Soviet 
In Was od Kingdom, and the United States. Ber- 
dr Cun by Allied bombs and the Soviet Army. 
divided the anys defeat in 1945, the victorious Allies 
nist East E rion into two sectors (districts), Commu- 
erlin was divide and non-Communist West Germany. 
ommunist W ed into Communist East Berlin and non- 
Of East Germ: est Berlin. East Berlin became the capital 
‘al, The divi an Bonn was made West Germany's capi- 
ar, a Hoo fa played an important role in the Cold 
Communist n struggle between Communist and non- 
riod, the ee In 1961, during the Cold War pe- 
access from tua: East German government blocked 
building the rat Berlin to democratic West Berlin by 
In 1989, t gerin Wall, a high, heavily guarded barrier. 
© Berlin Wall ‘ast German government collapsed, and 
was knocked down, symbolizing the end 


le Col 
d War. In 1990, East and West Germany re- 


united, and the two Berlins merged to become one city. 
Berlin became the official capital of united Germany. 


The city 

Berlin covers an area of 883 square kilometres, and 
the entire metropolitan area lies within the city limits. 
The city has a diverse and, for Europe, unusually open 
urban landscape. Within the city limits lie many parks, 
lakes, gardens, and forested areas, and some open farm- 
land. Berlin's outer districts resemble the suburbs of 
many large European and North American cities, Out- 
side the city limits are rural areas and mostly flat, sandy 
countryside. 

The central areas. Two main central areas emerged 
in Berlin after the city was divided in the late 1940's. One 
of them, in the administrative district called the Mitte 
(Centre), had been the city's original central area. Before 
World War II, this section of the city was the wealthiest 
area in Germany and the heart of Berlin's business, cul- 
tural, and political life. It included Germany's most im- 
portant banking district and the headquarters of Germa- 
nys leading book and newspaper publishers. It was also 
the seat of government for the German Empire, formed 
in 1871, and the Nazi regime. 

The Mitte was severely damaged in World War Il and 
afterward became part of East Berlin. The East German 
government rebuilt the Mitte as central East Berlin. 

Many of the Mitte's cultural buildings cluster around 
a boulevard called Unter den Linden (Under the Linden 
Trees). They include the German State Library, German 
State Opera House, and Humboldt University. A nearby 
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The Kaiser Wilheim Memorial Church, consists of two mod- 
ern structures on either side of a ruined tower left standing as a 
reminder of the destruction caused by World War Il. 


island in the Spree River called Museum Island has 
many world-famous museums and art collections. 

A new centre emerged west of the old one after 
World War Il. Wide new boulevards, tall buildings, and 
sprawling parks replaced the war ruins in this area, 
which became central West Berlin. Many department 
stores and banks are in the western centre, along with 
hotels, cultural institutions, and theatres. 

The most famous avenue in the western central area 
is Kurfürstendamm, an elegant shopping boulevard. At 
the east end of the Kurfürstendamm stands the Kaiser 
Wilhelm Memorial Church. The modern church build- 
ing and a bell tower stand on either side of the original 
bombed-out tower, left standing as a reminder of World 
War II. Other landmarks in central West Berlin include 
Ernst-Reuter-Platz, one of Europe's largest public 
squares; a railway station called the Bahnhof Zoo; and 
the Hansa Quarter, an area of houses, apartment build- 
ings, and other structures designed in the 1950's by 
leading architects from all over the world. 


Facts in brief about Berlin 


Population: 3,433,695. 

Area: 883 km. 

Altitude: 35 m above sea level. 

Climate: Average temperature Jan., 2° C; July 23° C. Average 
annual precipitation (includes rainfall and snowfall)—58 cm. 
For the monthly weather in Berlin, see Germany (Climate). 

Government Legis/ature—House of Representatives of about 
240 members, elected by the people (four-year terms). Chief 
executive—governing mayor elected by the House of Repre- 
sentatives (four-year term). 

Founded: About A.D. 1200. 


Between the two central areas stands a famous sym- 
bol of Berlin called the Brandenburg Gate—in German, 
Brandenburger Tor. The gate's main part is a huge stone 
colonnade completed in 1791. Prussian armies paraded 
through it after returning from victorious military cam- 
paigns. 

Residential areas of Greater Berlin vary widely in 
population density, in their type of housing, and in the 
social and economic status of their residents. The citys 
inner districts are much more densely populated than 
its outer ones. In the inner districts, including both cen- 
tral areas, most people live in crowded, multistorey 
apartment buildings. Housing in some outer districts 
consists mainly of comfortable single-family homes and 
modern apartments. The outlying districts also have 
large housing projects. 

Since the 19405, a shortage of housing has been a 
major problem. Air raids and ground fighting during 
World War Il destroyed or severely damaged about 
one-third of all housing units, Some low-quality apart- 
ment buildings from the 1800's and 1900's survived the 
war. These buildings are now run-down, and many lack 
private bathrooms. Since reunification, immigration to 
Berlin has increased, worsening the housing problem. 
Thousands of Berliners are homeless. Some of them live 
in camping trailers, old construction huts, and tents 
gathered in squatter slums called Wagen-Dérfer (wagon 
villages) near the site of the old Berlin Wall. f 

Industrial areas are scattered throughout Berlin. 
Most large manufacturing plants are in the city’s outy- 
ing districts. The largest firms operate near the main ral 
lines and along canals and the Spree and Havel rivers. 


Berlin 


2 " Park or forest. 


City boundary. 
Motorway 


Other road or street 
Railway 
Point of interest 


Werneuchen 


unction of the sp 
and Havel rivers in the northeastern part of the country: 


Berlin, Germany's largest city, lies at the j 


People 


Ethnic groups and religion. Citizens of other coun- 
fries make up about one-tenth of Berlin's population. 
Many of these non-Germans arrived as guest workers, 
labourers who came to find jobs. About half the guest 
workers are Turkish. Foreigners also came from Greece, 
Italy, Poland, Russia, the United States, the former Yugo- 
slavia, and various African and Asian nations. 

The population of Berlin has grown rapidly since the 
end of World War Il, when it had dropped to only 
7,300,000, Factors contributing to the population growth 
included the return of residents evacuated during the 
warand a flow of East Germans into East Berlin. The 
large number of foreigners immigrating to the city also 
increased the population. Since the unification of the 
two Germanys, hundreds of thousands of newcomers 
have poured into the city. The city's population is ex- 
pected to reach more than 5 million by the year 2000. 

About 75 per cent of Berliners are Protestant, mostly 
lutheran, Roman Catholics make up about 10 per cent of 
the population. Several other religions are practised by 
small segments of the population. 

Arts. Berlin is a world-renowned centre of culture, Its 
festivals and exhibits attract thousands of visitors each 
year. More than 50 nations take part in the Berlin Film 
Festival every year in February. Each September, the 
Berlin Festival Weeks highlight the start of the concert, 
Opera, and theatre season. Berlin has several major thea- 
tres, including the German Opera, Schiller Theatre, 
Theatre am Kurfürstendamm, German Theatre, State 
Opera, and Comic Opera. The city is famous for its caba- 
Tels, cafes that offer entertainment, including political 
skits and comic songs. The Berlin Philharmonic is one of 
the world’s finest orchestras, 

i Libraries and museums. Important museums in 
OM a group of state museums in the Dahlem 
|, among them a painting gallery and an anthropo- 
m pum Museum Island has the National Gal- 
Bil popeo Museum, which houses the famous 
ther reek Pergamon Altar; and the Bode Museum. 
Berl baie are scattered throughout the city. 
n has several important libraries. The German 
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State Library is the world’s largest German-language li- 
brary. Other major libraries include the American Me- 
morial Library and the libraries at Humboldt University, 
Free University, and Technical University. 

Education. Berlin has the largest number and great- 
est variety of institutions of higher learning and research 
anywhere in Germany. Besides the three major state uni- 
versities, there are several academies of music and art 
and private colleges. Other schools specialize in archi- 
tecture, dance, education, film, and medicine. 

Berlin is not only a city but also a state of Germany 
and controls its own public education system. All public 
schools in Berlin, including the state universities, are 
free. Kindergarten is available to all children aged 3 to 5, 
followed by six years of primary school to age 11. Stu- 
dents must then choose one of three secondary school 
tracks: (1) a four-year programme to prepare for a career 
in a trade; (2) a four-year programme leading to a job in 
engineering or another technical field; and (3) a seven- 
year programme to prepare for university. 

Recreation. Outdoor recreation and sports play an 
important role in the lives of Berliners. The city's many 
rivers, waterways, and lakes provide opportunities for 
boating and fishing, and are known for their large, well- 
kept beaches. 

The Grunewald, a large forest along the Havel River, 
has riding and hiking paths, picnic areas, and play- 
grounds, Teufelsberg (Devil's Mountain) is an artificial 
hill in the Grunewald used for rock climbing, skiing, and 
sledging. It was built from rubble left after World War Il. 
Many parks are scattered throughout Berlin. One of the 
city’s largest parks, a former game reserve called the 
Tiergarten (Animal Garden), covers 255 hectares in the 
western central area. The Tiergarten has a zoo and an 
aquarium. 

Many soccer matches are played in the Olympic Sta- 
dium near the Grunewald. The stadium, built for the 
1936 Olympic Games, seats about 100,000 spectators. 


Economy 


Before World War II, Berlin had been Germany's most 
important industrial and trading centre. After the city 
was divided in the late 1940s, West Berlin adopted a 


Berlin's many parks, lakes, 
and rivers provide opportu- 
nities for recreational activi- 
ties. In the photograph on the 
left, a boat sails near an island 
in the Havel River. 


Berlin Official capital of Germany: Rich with culture, beauty, and a tragic 


_and triumphant history. 


EO: 


The Brandenburg Gate, above, is a famous landmark in 
Berlin. The main part of the gate was completed in 1791, ad- 
ditions to the gate were made in the mid-18005. Before the 
Berlin Wall went up in 1961, the gate served as the city's 
main crossing point for east-west traffic. The TV tower rising 
in the background is another well-known landmark. It is the 
focal point of Alexanderplatz, a large square. 


The Hansa Quarter was designed by leading ar- 
chitects of 14 nations. The area had been badly 
damaged during World War II (1939-1945). The 
new works were presented at the International 


Germany's largest 
city (population 3,433,695), 


Located in eastern Ger- 
many. Important centre of | | 
industry, including manu- |. 
facture of electrical prod- 
ucts, chemicals, clothing, 


After World War II (1939- 
1945) ended, until 1990, 
city was divided into East 
and West Berlin. East Ber- | 
lin was capital of commu- 
nist East Germany. West 
Berlin was part of demo- 
cratic West Germany. 
Communism fell, and Ger- 
many reunited in 1990. 
Bombs destroyed much of 
city during WW II. West 
Germany and | | 
United States| | 
helped re- 
build West | | 
Berlin and 
redevelop 
economy, 


Building Exhibition (INTERBAU) of 1957. The 
contemporary clock, /eft, is one of many 
modern attractions in the quarter. 


Kaiser Wilhelm Memo- 
rial Church, right, stands 
as a reminder of the de- 
struction of World War Il. 
The rebuilding of the 
church was completed in 
1961, with its bomb- 
damaged tower preserved 
as a symbol of the war. A 
famous boulevard called 
the Kurfürstendamm starts 
atthe church. Fashionable 
shops, theatres, night- 
clubs, and restaurants 
make it a an exciting area. 


AD. 1200's 
Village of Berlin grew up on 
the northeast bank of Spree 
River. 


1470 

Hohenzollern family, rulers of 
province of Brandenburg, 
made Berlin their official home. 


1618-1648 
Thirty Years’ War brought 
great destruction to Berlin; 
Population cut by half. 


1709 


Frederick I, first king of Prus- 


sia, named Berlin capital. 


1871 : 
German Empire formed. Ber 
lin became its capital. 


1918 : 
German Empire collapsed 
end of World War I. Berlin 
became capital of new Ger- 
man Republic. 
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Storehouse of fine arts and 
centre of sports. 


Cluster of muse- 
ums, institutes, 
archives in Dah- 
lem District: Gemáldegalerie 
has an extensive collection 
of Rembrandts. Charlotten- 
burg Palace, former summer 
residence of Prussian kings, 
houses museums of archeol- 
ogy and German painting. 
National Gallery and other 
museums at Cultural Centre 
near Tiergarten. 


Pergamon Museum on 
Museum Island features 
stunning Pergamon Altar, 
which dates from 180 B.C. 


Rich tradition of theatre 
and opera, famous sym- 
phony. Many open-air 
concerts during summer. 


Qe zodlopieal Gar- i Free University is impor- 
about 2,000 different tant centre of learning. 


species of animals. 
Shown here is the 
striking “Elephant 
Gate’ entrance. The 
200 is located at the 
West end of the Tier- 
garten, a 255-hectare 
Park that houses a 
number of important 
buildings and monu- 
ments, 


The Soviet War Memo- The Siegessäule, right, is a 67-metre 
rial in the Tiergarten, /eft, column topped by a gilded figure of 
features a massive statue Victory. Built between 1865 and 1873, it 
of a Soviet soldier. The | commemorates wars against Denmark 
memorial is dedicated to in 1864, Austria in 1866, and France in 
the millions of Soviet sol- the Franco-Prussian War (1870-1871). 
diers who lost their lives This monument is the focal point of 
during World War Il. Artil- Strasse des 17. Juni a historical 
lery pieces and tanks from boulevard named after a 

the war stand near the revolt of East Berliners on 
memorial. Visitors may June 17, 1953. Hardy visitors 


watch the changing ofthe may climb the Siegessäule for 
guard. a magnificent view of Berlin. 


1933 1945 1961 
Adolf Hitler seized power Berlin surrendered to Soviet Berlin Wall built to prevent 
amid widespread discontent, army on May 2. East Germans from escaping to 
unger, unemployment. the West. 
1948 

1940-1945 Berlin split into East and West, 1990 

Allied bombers attacked with separate governments, Berlin Wall torn down in 

city during World War II. police, currency. reunification of Germany. 
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free enterprise economy, and the economy of East Ber- 


lin came under government control. Aid from the United 


States and West Germany helped bring rapid recovery 
in West Berlin. Continued West German aid enabled 
West Berlin to prosper despite its geographic isolation. 
The economy of East Berlin lagged by comparison. 

Before the Berlin Wall was built in 1961, millions of 
East Germans fled to West Berlin or to West Germany. 
Others continued to live in East Berlin but worked in 
West Berlin. Communist officials had difficulty rebuild- 
ing East Berlin and developing its economy because so 
few skilled people remained. After the wall was built, 
production rose and conditions improved in East Berlin. 
However, low wages, high prices, government central 
planning, and limited availability of consumer goods re- 
sulted in a much lower standard of living for East Berlin- 
ers than for West Berliners. 

In November 1989, the East German government 
opened the Berlin Wall and announced sweeping eco- 
nomic reforms, including the sale of government- 
owned businesses to private citizens, In July 1990, the 
economies of East and West Germany united. Unprofit- 
able businesses have been closed, and thousands of 
workers have been laid off. For more information on the 


economic union of East and West Germany, see Ger 
many (Economy). foe 
Industries. Berlin is an important German man i 
turing centre. Manufacturing provides jobs for abo i 
half of the city’s workers. Berlin's leading industries W 
the manufacture of electrical products, chemicals, A 
ing, and machinery. Food processing is also anin ý 
tant industry in the city. The other half of Berlin's nd 1 
force is employed in service industries such as 9° 
ment, finance, and retail trade. rlin 
Transportation and communication. The p. 
area has two major civilian airports— Tegel and 2 roi 
feld. Railways connect Berlin with many parts of d 1 
Canal systems link the city with Germany's main ul 
ways and with a number of ports, including Ham i 
on the North Sea. Berlin has an excellent public ai 
Portation system that includes buses, commuter lind 
and trams. Its well-known S-Bahn (a rapid transit il 
called the Schnellbahn) and U-Bahn (an undergro ; 
and ground-level train known as the Untergr. un 
carry passengers to most parts of the city. E. 
Berlin has about 10 daily newspapers. The um eri! 
B. Z (short for Berliner Zeitung, formerly of M e 
and another paper known by the full name Ber" 


tung formerly of East Berlin). Several television and 
radio stations as well as satellite and cable TV systems 


serve the city. 
Government 


The city of Berlin, also called Greater Berlin (in Ger- 
man, Gross Berlin), consists of 23 administrative dis- 
tricts. The people of Berlin elect about 240 members to 
alegislature called the Abgeordnetenhaus (House of 
Representatives). The House members make the city's 
laws. They also elect the governing mayor, who is the 
government's chief executive. Both the governing mayor 
and members of the House serve four-year terms. The 
governing mayor appoints a deputy mayor and a cabinet 
called the Senat with approval of the House. These offi- 
cials direct the government departments. 

Inaddition to being the capital of Germany, Berlin is 
also one of the country's 16 states. The people of Berlin 
elect 28 representatives to Germany's Bundestag (larger 
house of parliament). Berlin also has four votes in the 
other house of parliament, the Bundesrat. 


History 


Early days. About 1,500 years ago, various Slavic 
peoples lived in the area of present-day Berlin. During 
the AD. 900's, German emperors in western Europe ex- 
tended the boundaries of their territories to the Oder 
River, just east of Berlin. German settlers began to oc- 
tupy the new region in the 1100's. 

1 ‘ied village of Berlin grew up on the northeast bank of 
iene River, About the same time, the village of 
wea tal was founded on an island in the Spree. 
toda o not know exactly when the villages were 
ae ut Kölln was first mentioned by name in a 
ah i in 1237 and Berlin in 1244. Both were trading 
thelr TEG Berlin and Kölln established a union for 

B lefence and built a common town hall. 
ifs Cn 4005, Berlin had become an important town 
inl cun state of Brandenburg. The Hohenzollern 

al M o ruled Brandenburg, made Berlin their offi- 
me in the late 1400's, The Thirty Years’ War, from 


in 


esx 


Conquer 

ii 

flag over the, ern in 1945, Soviet soldiers raised the Soviet 
City. After the Allies divided Berlin into sectors, So- 


U| 
Pation was restricted to East Berlin. 


Viet occ, 
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EAST 
GERMANY 


Berlin was divided into American, British, French, and Soviet 
sectors (districts) after World War II ended in 1945. The Ameri- 
can, British, and French sectors became known as West Berlin. 
The Soviet sector became known as East Berlin. 


1618 to 1648, brought great misery to Berlin. The town 
was forced to house and pay for troops. In addition, Ber- 
lin was stricken by epidemics, and its suburbs were 
burned. By the end of the war, Berlin's population had 
fallen to 6,000, about half its former size. 

Prussian capital. Berlin prospered again under the 
Great Elector, Frederick William, one of the Hohenzol- 
lern family. He ruled Brandenburg from 1640 to 1688. He 
encouraged industries and sponsored building projects. 
During his reign, the first canal was built between the 
Spree and the Oder rivers. His son Frederick | became 
the first king of Prussia in 1701 and made Berlin his capi- 
tal. In 1710, Berlin, Kölln, and three neighbouring com- 
munities united as the city of Berlin. 

During the 1700s, Berlin grew from a small town to a 
thriving trading and manufacturing centre. The arts and 
sciences flourished, and industry expanded rapidly. The 
French armies of Emperor Napoleon I occupied Berlin 
from 1806 to 1808, After they left, the city prospered as 
the capital of Prussia, which had become a leading Ger- 
man power. When the German Empire was formed in 
1871, Berlin became its capital. The city's population 
rose from 826,000 in 1871 to 2,076,200 in 1910. 

Years of unrest. The German Empire collapsed at 
the end of World War | in 1918, and Berlin became the 
capital of Germanys new Weimar Republic. Strikes, 
riots, and inflation plagued the city during the postwar 
years. But Berlin continued to grow. In 1920, 7 cities, 59 
villages, and 27 estates were annexed into Berlin. The 7 
cities, which are now residential neighbourhoods of 
Berlin, were Charlottenburg, Kópenick, Lichtenberg, 
Neukölln, Schöneberg, Spandau, and Wilmersdorf. 

Berlin was hard hit by the worldwide economic de- 
pression of the 1930's. Hunger, unemployment, and 
widespread discontent paved the way for Adolf Hitler to 
seize power in 1933. 

World War II nearly wip a 
of the city was destroyed, and some 152,000 civilians 
lost their lives. The damage and deaths resulted mostly 
from Allied bombing raids throughout the war, and 
from an extended land battle for Berlin in 1945. 


ed out Berlin. About a third 
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The victorious Allies took over Berlin in 1945 and di- 
vided the city into four sectors. France, the Soviet Union, 
the United Kingdom, and the United States each occu- 
pied one sector. They also divided Germany into four 
zones. 

The Soviet blockade. Although Berlin lay within the 
Soviet zone of occupation, the Western powers ex- 
pected the Soviet Union to permit them free access to 
the city. However, in June 1948, the Soviet Union 
blocked all rail, water, and road routes through the So- 
viet zone to the Western sectors of Berlin. 

The Soviets hoped the blockade would drive Western 
troops out of Berlin. But Western nations organized a gi- 
gantic airlift to supply West Berliners with needed 
goods, At the height of this project, called the Berlin air- 
lift, planes landed in West Berlin at the rate of one every 
one to two minutes. General Lucius D. Clay, the com- 
mander of the U.S. armed forces in Europe, directed the 
airlift. The Soviets finally ended the blockade in May 
1949, and the airlift stopped that September. 

A divided city. In late 1948, East and West Berlin es- 
tablished separate governments. Each city had its own 
police, currency, and public utilities systems. In 1949, 
the three Western zones were combined as West Ger- 
many, and the Soviet zone became East Germany. East 
Berlin became East Germany's capital. Bonn was made 
West Germany's capital. During the 1950s, travel be- 
tween the two parts of Berlin was generally unrestricted. 
As a result, West Berlin became a way for thousands of 
East Germans to escape Communism. 

The Berlin Wall. By 1961, more than 1,000 East Ger- 
mans were fleeing to West Berlin every day. On Aug. 13, 
1961, East German police began building a wall of con- 
crete and barbed wire to divide the two parts of the city. 
Some East Germans escaped to West Berlin after the 
Berlin Wall was built, but more than 170 people died 
trying to escape during the years the Berlin Wall was 
standing. Most of those who died were shot by border 
guards. Lying deep within Communist East Germany, 
West Berlin was an isolated outpost of democracy and 
faced constant threats of cutoffs of supplies. 

In 1971, France, the Soviet Union, the United King- 
dom, and the United States signed an agreement on the 
status of Berlin, The pact stated that West Berlin was not 
part of West Germany. But it also provided for political 
and economic ties and free movement between West 
Germany and West Berlin. During the 1970's and 1980's, 
relations between East and West Berlin improved 
slightly. 

A united Berlin. In 1989, large numbers of East Ger- 
mans fled to West Germany by way of Hungary, Czecho- 
slovakia, and Poland. Meanwhile, widespread demon- 
strations demanding greater freedom broke out in East 
Germany. In November 1989—in response to the 
protests—the East German government ended all re- 
strictions on travel and emigration by East Germans. As 
a result, the 28-year-old Berlin Wall was opened. 

In March 1990, free elections were held in East Ger- 
many. Non-Communists won control of the government. 
In October, East and West Germany united into a single 
nation. Berlin was declared the nation’s capital, but Bonn 

functioned as the capital. In 1991, the German Parliament 
voted to gradually move most government offices and 
activities from Bonn to Berlin. In 1993, the Cabinet an- 


Germans raise the German flag over the Reichstag (parliament 
building) to celebrate the reunification of Germany in 1990. 


nounced a plan to complete the move by the end ofthe 
year 2000. Plans called for new government buildingsto 
stand where the eastern and western central areas meet 
thus symbolically connecting the two parts of the once 
divided city. The Reichstag, the parliament building of 
both the German Empire and the Nazi government, was 
to become the new home of the Bundestag. 

One of Berlin's major challenges in the 1990s was b 
generate greater public revenue and taxes. After reuni 
cation, Berlin acquired many of East Berlin's economic 
problems. As a result, funds were needed for public 
housing, education, unemployment compensation, 
higher wages, pensions, social security, and health ben 
efits. In order for Berlin to take in more revenue; the 
citys economy needed to grow. Many believed that Ek 
increase in government jobs resulting from Berlins m 
stored role as Germany's capital would help invigo™ 
the economy. ; 

East Berliners hoped a reunified city would achi a 
the former West Berlin standard of living. But this F 
led to conflicts among social and political groups. i 
1993, a strike by steelworkers in eastern Germany, i 
cluding the former East Berlin, won a gradual incre 
of wages to western German levels. 
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Questions 

Whatare the leading industries of Berlin? 
Whatwas the Soviet blockade? The Berlin airlift? 
Which two rivers meet in Berlin? 
How did the Thirty Years’ War affect Berlin? 
What challenges does Berlin face today? 
Why did the Communists build a wall across Berlin in 1961? 
How do Berlin's inner districts differ from its outlying ones? 
Whois the chief executive of Berlin's government? 
How much of Berlin was destroyed in World War 11? 
What are some cultural events for which Berlin is famous? 


Berlin, Congress of, was a meeting of leaders from 
the important countries of Europe in 1878 to decide 
whatto do with the Balkan regions controlled by the 
Turkish-based Ottoman Empire. It was attended by lead- 
ers from Austria, France, Germany, the United Kingdom, 
italy, Russia, and the Ottoman Empire. Otto von Bis- 
marck of Germany was chairman. 

The problems facing the meeting grew out of the 
Russo-Turkish War, which had just ended with the sign- 
ingof the Treaty of San Stefano (1878). Under this treaty, 
the Ottomans had to give up most of their land in the 
Balkans. The other important countries of Europe did 
not want Russia to control the Balkans. Benjamin Dis- 
naeli, the British representative, was especially active in 
opposing Russian expansion. 

The decisions of the Congress of Berlin changed 
most of what Russia had put into the Treaty of San Ste- 
fano, Northern Bulgaria was made a self-governing Otto- 
man province. Southern Bulgaria, then called Eastern 
Rumelia, became a partially self-governing Ottoman 
province, Western Bulgaria, including much of Macedo- 
nia, was given back to the Ottoman Empire. Austria was 
oh the right to administer Bosnia-Herzegovina. Mon- 
y Me Serbia, and Romania were made independent. 
ja n given to the United Kingdom to protect the 
fruges ind sea lanes to India. Russia got only a strip 

fert. ia and land in the Caucasus region. h 
tope for e Congress of Berlin there was peace in Eu- 
hitiem over 30 years, and there were no great changes 
ofthe ap of Europe. But it left bitterness among some 

countries, and some authorities believe that it led 
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to the outbreak of World War l. 

See also Russo-Turkish wars. 

Berlin, Irving (1888-1989), composed many of the 
most famous American popular songs. Berlin wrote the 
music and lyrics for romantic ballads, humorous songs, 
patriotic anthems, and a wide variety of other types of 
compositions. His best-known songs include “Easter Pa- 
rade,” "God Bless America,” and "White Christmas." 

Berlin was born in Temun, near Osh, Russia. His real 
name was Israel Baline. His family moved to New York 
City in the early 18905. Berlin went to school for only 
two years and was a self-taught musician. 

Berlin wrote his first successful song, “Alexander's 
Ragtime Band,’ in 1911. This song combined quotations 
from American folk music with a suggestion of the syn- 
copation of ragtime. In syncopated music, normally un- 
accented beats are accented. Berlin thus helped intro- 
duce a musical style free of European influences that 
had dominated American music until that time. 

From about 1910 to the early 1930s, Irving Berlin 
wrote songs for many Broadway stage musicals. Much 
of his early music was written for variety shows called 
revues. 

Irving Berlin wrote songs for a number of film musi- 
cals. His hit tunes for films included “Cheek to Cheek" 
and "Let's Face the Music and Dance.” His most highly 
praised stage musical was perhaps Annie Get Your Gun 
(1946), which features such songs as “Anything You Can 
Do, “Doin’ What Comes Naturally,” and "There's No Busi- 
ness Like Show Business." Other musicals by Berlin in- 
clude The Cocoanuts (1925), Face the Music (1932), As 
Thousands Cheer (1933), This Is the Army (1942), Miss 
Liberty (1949), and Call Me Madam (1950). 

Berlin Decree. See Continental System. 

Berlin Wall was built in 1961 to divide the two parts of 
the city of Berlin—Communist East Berlin and non- 
Communist West Berlin. Berlin lay deep in Communist 
East Germany, but the Western allies of West Germany 
controlled West Berlin. East Germany, backed by the So- 
viet Union, built the Berlin Wall to prevent East Germans 
from emigrating to the West. In 1989, widespread de- 
mands for more freedom took place in East Germany. In 
response, the East German government ended its re- 
strictions on emigration and travel to the West by its cit- 
izens. It opened the Berlin Wall in November and 
shortly afterwards began to tear down the wall. Other 


The Berlin Wall was opened 
in 1989. It had been built in 

1961 to halt escapes from East 
Berlin to West Berlin. The his- 
toric opening included the re- 
moval of parts of the wall, /eft. 
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barriers around West Berlin were also removed. Sec- 
tions of the Berlin Wall were left standing as memorials, 
but most of it was broken up for construction projects. 
In October 1990, East and West Germany were united 
into the single non-Communist country of Germany. Ber- 
lin was reunited into a single city. 

The Berlin Wall was a system of heavily fortified barri- 
ers about 42 kilometres long. It included a wall of mas- 
sive concrete slabs that ranged from about 3.5 to 4.5 me- 
tres in height. Pipes, barbed wire, and other obstacles 
were installed on top of much of the wall. Before the 
wall was opened in 1989, the East Berlin side had armed 
guards with guard dogs, barbed wire, electric alarms, 
mines, and trenches. Walls and other barriers were also 
built around the rest of West Berlin. The length of the 
barriers totalled about 160 kilometres. 

Before 1961, large numbers of East Germans chose to 
leave their country to escape Communist rule. Many left 
by simply crossing into West Berlin from East Berlin. 
The Communists built the Berlin Wall to stop this emi- 
gration. The barriers around West Berlin and guarded 
barriers along the East German-West German border 
made escape to the West extremely difficult. More than 
170 people died trying to escape from East Germany by 
crossing over the Berlin Wall. Most of them were shot 
by border guards. The opening of the Berlin Wall in 
1989 was hailed as a historic event that symbolized the 
collapse of Communism in Eastern Europe. 

See also Berlin (History (The Berlin Wall]; picture); 
Cold War; Germany (pictures). 

Berliner, Emile (1851-1929), invented a telephone 
transmitter in 1877. In 1887, he also developed the first 
successful gramophone that used disc-shaped records. 

Berliner developed a telephone transmitter in which 
sound, such as that made by the human voice, varied 
the strength of an electric current. These variations 
caused a telephone receiver to reproduce the original 
sound (see Telephone [How a telephone works). 

Berliner also invented a way to press duplicate rec- 
ords from one master disc (see Record player [History)). 
He was born in the kingdom of Hanover, in what is now 
Germany, and moved to the United States in 1870. 
Berlioz, Hector (1803-1869), was a French composer. 
He is known for his orchestrating genius; his long, unin- 
terrupted melodies; and his way of relating his musical 
compositions to stories and ideas, known as pro- 
gramme music. 

Berlioz composed symphonies, operas, and other 
large works. Many of these compositions had a text or 
programme. His symphonies include the Symphonie 
fantastique (1830); Harold in Italy (1834), with viola solo; 
and Romeo and Juliet (1839), with solo voices and cho- 
rus. He composed five operas, among them Benvenuto 
Cellini (1838), Beatrice and Benedict (1862), and The Tro- 
jans (1863, 1890). His other works for soloists, chorus, 
and orchestra include the Requiem (1837), L Enfance du 
Christ (1854), and The Damnation of Faust (1846). 

Berlioz was admired as a conductor, critic, and writer. 
His books on music include Grand Treatise on Modern 
Instrumentation and Orchestration (1844), Evenings with 
the Orchestra (1852), and The Conductor: The Theory of 

His Art (1855), His Memoirs were published in 1870, after 
his death, Louis Hector Berlioz was born in La Céte 
Saint-André, near Grenoble, France. 


Berlusconi, Silvio (1936- ), served as prime min. 
ister of Italy for eight months in 1994. Berlusconi formed 
his own right-wing party, Forza Italia, to contest the 
election. Before entering politics, Berlusconi was a suc. 
cessful businessman. In December 1994, after allega- 
tions of corruption, he resigned rather than face defeat 
in the Italian parliament. 

Silvio Berlusconi was born in Milan and educated at 
Milan University. 

Bermuda, a dependency of the United Kingdom, isa 
group of coral islands in the Atlantic Ocean. It is a popu. 
lar resort centre. 

Location, size, and description. Bermuda consists 
of more than 300 islands and tiny islets, only 20 of which 
are inhabited. The islands form the most northerly 
group of coral islands in the world. They lie midway be- 
tween Nova Scotia, in Canada, and the West Indies, 
about 1,080 kilometres from New York City. The largest 
islands are Bermuda, St. George's, St. David's, and Som- 
erset. These islands and several smaller islands are 
linked by bridges. Bermuda's total area is about 55 
square kilometres. The four largest islands extend ina 
chain that is about 35 kilometres long. The island of Ber 
muda occupies about two-thirds of the total area. Hamil 
ton, the capital, is on this island. 

Bermuda has few sources of fresh water. Rain wateris 
caught on the roofs of buildings and stored in tanks 
under the buildings. Some water tanks are outside. The 
government supplies small fish for outside tanks to keep 
them free from mosquito larvae. Almost all the buildings 
are made of limestone. Roofs are kept clean and white 
washed to help keep the water supply pure. 1 

Bermuda's annual rainfall averages about 150 centi- 
metres. The average yearly temperature is 21°C. 

Education. Bermuda provides free primary and sec 
ondary education. Children aged between 5 and 16àrt 
required to attend school. Bermuda's Warwick Acad- 
emy, founded in 1626, is believed to be the oldest set- 
ondary school in the Western Hemisphere. Bermuda 
College provides higher education. Bermuda also has 
several technical schools. 
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Holidaymakers in Bermuda enjoy the islands’ beautiful 
beaches, palm trees, and mild climate. Bermuda attracts thou- 
sands of tourists every year. 


The people and their work. The 20 inhabited is- 
lands have about 58,000 people. Blacks make up about 
60 per cent of the population, and whites about 40 per 
cnt. Tourism is an important source of income. Bermu- 
dis mild climate and excellent hotels, beaches, and rec- 
Teational resources attract about 600,000 tourists every 
year, Bermuda has long been a favourite honeymoon 
Spot. Golf, cycling, fishing, sailing, and tennis are popu- 
lar sports, 

About 300 species of fish can be found in nearby wa- 
ters, Devil's Hole is a natural fish pond. Water carnivals 

E in Bermuda, and the islands have many caves 

Bi n toric buildings. St. Peter's Church in St. George, 

A Berne s Island, dates from 1619. Tourists can buy 

y English goods, such as fine china and woollen fab- 
ties, at low prices, 

a attracts businesses from other countries by 

Bo U tax exemptions. About 7,000 foreign compa- 

dl oue in Bermuda. They include many insurance 
AM firms. The dependency ranks as one of 

Eds eading centres of the insurance business. 

Era las relatively little farmland, and it must im- 

about four-fifths of its food. 
B cious are located at Hamilton and at St. 

ey m ae small cars are permitted on the islands. 

E el at up to 35 kilometres per hour. 

o. The ne Bermuda is a parliamentary democ- 

lida An ei 5 Crown appoints the governor of Ber- 

udis g nempe council assists the governor. X 

oldest Bu. iament first met in 1620 and is the world's 

Member a overseas parliament. It includes an 11- 

Do or rone Senate and a 40-member elected 

terms Rd Hebr Senate members serve three-year 

to five E ere of Assembly members serve terms up 
Shs in Bo. rom 1797 until the 19505, Britain kept gar- 
En ermuda for protection. 

di pere Bermuda Islands were named after Juan 
e 1500s, Thes, Spaniard, who discovered them early in 
itginia, in th T Venture, a ship carrying colonists to 
e islands dui merican colonies, was wrecked near 
E colon ring a storm on July 28, 1609. For a time, 

Y was called Somers Islands after Admiral Sir 
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George Somers, the captain of the Sea Venture. The 
town of St. George was also named in his honour. The 
reef on which the ship crashed still bears the name of 
Sea Venture. Bermudians celebrate Somers Day on July 
28. The passengers of the Sea Venture remained for a 
time, but all except three of the group sailed on to Vir- 
ginia in 1610. These three became Bermuda's first per- 
manent settlers. The others found the settlers in James- 
town, Virginia, near starvation. Somers returned to 
Bermuda for supplies, but died a few days after his ar- 
rival. His ship returned to Virginia. 

King James | of England awarded Bermuda to the Vir- 
ginia Company, in about 1610. The company sold its 
rights in 1613 to a group of British merchants. In 1684, 
the British Crown took over the administration of the is- 
lands. St. George served as the capital until the seat of 
government was moved to Hamilton in 1815. 

English settlers in Bermuda kept black Africans as 
slaves. These slaves worked as domestic servants and 
performed various crafts, such as boatbuilding. 

During the 1800's, Bermuda carried on a thriving mer- 
chant trade with the West Indies and the North Ameri- 
can continent. The salvage of ships destroyed by storms 
in nearby waters also contributed to Bermuda's income. 
After Gibb's Hill Lighthouse was erected in 1846, fewer 
shipwrecks occurred. The lighthouse still stands near 
Port Royal Bay. Blockade-running for the Confederacy 
became profitable during the American Civil War (1861- 
1865). Some Bermudians made fortunes as privateers. 

Bermuda was the site of a U.S. naval base during 
World War | and of U.S. air and naval bases during 
World War Il. Kindley Air Force Base is about 3 kilo- 
metres south of St. George. It is now a U.S. Navy air sta- 
tion and also operates Bermuda's airport, Kindley Field. 

Bermuda's economy and government are controlled 
by the white minority. During the late 1960's and the 
1970s, blacks protested against this control. In 1973, the 
governor of Bermuda, Sir Richard Sharples, a white, was 
assassinated. Two blacks were later convicted of his 
murder and were hanged in 1977. 

Bermuda Triangle, also called Devil's Triangle, is an 
area of sea off the southeastern coast of Florida, U.S.A., 
where many ships and aeroplanes have disappeared. 
Commercial and military craft cross this area safely 
every day. But since 1854, more than 50 ships and air- 
craft have vanished in or near the area. 

Some people believe the disappearances took place 
under mysterious circumstances. Only a few captains or 
pilots radioed distress messages. Searchers seldom 
found bodies or survivors, though bits of wreckage 
were recovered after several disappearances. 

Some scientists believe that violent, unexpected 
storms or downward air currents destroyed the ships 
and planes. Swift ocean currents may then have swept 
the wreckage far from where the craft disappeared. 

The Bermuda Triangle covers about 1,140,000 square 
kilometres. It is formed by an imaginary line drawn from 
a point near Melbourne, Florida, to Bermuda to Puerto 
Rico and back to Florida. 

The first recorded disappearance of a United States 
ship in the Bermuda Triangle occurred in March 1918, 
when the U.S.S. Cyclops vanished. On Dec. 5, 1945, a 
adron of five U.S. bombers disappeared, and a sea- 
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Bern is one of Europe's most picturesque cities. An ornate foun- 
tain, foreground, stands in the central part of the city near the 
Zeitglockenturm, a clock tower, background. 


Bern (pop. 138,574; met. area pop. 299,221), also spelled 
Berne, is the capital of both Switzerland and the Swiss 
canton (state) of Bern. The city lies along the Aare River 
in west-central Switzerland. For location, see Switzer- 
land (map). 

The city. Bern is one of Europe's most charming cit- 
ies. Its carefully maintained central section has many 
buildings that are hundreds of years old. Picturesque 
fountains, some of which date from the 15005, stand in 
the streets and squares of central Bern. The Zeitglocken- 
turm, a clock tower built in 1530, is a well-known land- 
mark. Mechanical wooden figures, including dancing 
bears and a knight in armour, perform each time the 
clock strikes the hour. 

Other historic structures in central Bern include a 
Gothic cathedral, begun in 1421; and the city hall, built 
during the 1400. The Swiss parliament buildings stand 
to the west. A pit in which bears are kept is to the east. 
Bears are symbols of the city. The name Bern comes 
from Báren, the German word for bears. 

Modern sections of Bern lie beyond the central sec- 
tion. These areas include residential districts, several 
museums, and a university. 

The Bernese Oberland, a part of the canton of Bern, 
lies to the south of the city. This area is world famous for 
its magnificent scenery, notably the towering mountains 
of the Alps and beautiful valleys and lakes. 

Economy. The Swiss government is a major em- 
ployer in Bern. Many people work in light industry, es- 
pecially in the manufacture of precision tools. Swiss 
watches are produced in a number of villages through- 
out the canton of Bern. The canton is also a centre of 
dairy farming and chocolate making. Emmentaler, or 
Swiss, cheese originated in the canton. Tourism is an 


important source of income in the city and the canton, 

History. Bern was founded in 1191 by Duke Berthold 
V of Zähringen. It quickly became prosperous and 
gained control over much of the surrounding territory, 
In 1353, Bern united with other Swiss areas ina Political 
unit called the Swiss Confederation. 

The city gained more territory, and by the mid-150qs 
it controlled about a third of what is now Switzerland, 
French troops invaded Switzerland in 1798 and occu- 
pied the country for 16 years. During that period, some 
areas controlled by Bern were freed and became sepa 
rate cantons in the Swiss Confederation. Bern became 
the capital of Switzerland in 1848. 

Bernadette, Saint (1844-1879), is a saint of the Roman 
Catholic Church. She was born Bernadette Soubirousin 
Lourdes, France. When she was 14, the Virgin Maryis 
said to have appeared to her 18 times at Lourdes saying, 
“lam the Immaculate Conception.” Lourdes becamea 
popular pilgrimage centre for people seeking cures for 
diseases or other infirmities. Bernadette joined the Sis- 
ters of Charity in 1866. She was declared a saint in 1933 
Her feast day is April 16. 

See also Lourdes. 

Bernadotte, Jean Baptiste Jules (1763-1844), a 
French soldier who became one of Napoleon Bona: 
parte's marshals, founded the present Swedish royal 
line. He was elected crown prince of Sweden in 1810 
He commanded an allied army that helped defeat Napo 
leon at Leipzig in 1913. He ruled Sweden and Norway 
from 1818 to 1844, under the name of Charles XIV. Dur 
ing his reign, he made many reforms and initiated much 
economic progress. He was born in Pau, France. 
Bernal, John Desmond (1901-1971), an Irish ps 
cist, inspired the analysis of biological substances by 
rays. His pupil Dorothy Hodgkin received a Nobel d 
for chemistry in 1964. Bernal developed X-ray analysis ë 
a powerful tool in crystallography. 

Bernal was born in Ireland and educated at Cam: 
bridge University, England. He became professo 
Birkbeck College, London, in 1938. His books include 
The Social Function of Science (1939), a classic of its 
kind, and Science in History (1954). Ing Frei 
Bernard, Claude (1813-1878), was the leading i i 
physiologist of his day and founder of modern e " 
mental physiology. He discovered that the liver ¢ Hie 
sugar to glycogen (animal starch), a substance An 
maintain blood sugar levels. He also found b HF 
juices of the pancreas help digest and absorb fa ls 
dition, he learned how the nervous system contro 
blood circulation and carried out research on how 
drugs and poisons affect the body. 

rs his sin famous book, /ntroduction to the on M 
Experimental Medicine (1865), Bernard propo onto 
form of experimental reasoning— from dod i uri 
hypothesis to experimentation. He also wrote mo anm 
mental Physiology (1878) and Phenomena of d vid 
mon to Animals and Plants (1878-1879). Bernar! 
born in St.-Julien, France. was à 
Bernard of Clairvaux, Saint (1090-1 153), cian re 
Christian theologian and a leader of the am his bril 
gious order. Bernard's reputation for piety an es ani 
liant preaching helped him influence both PaP apl " 
kings. Bernard was largely responsible for ur ce 
pansion of the Cistercian order during the 11005: 


Bernard's writings, especially his sermons, express 
his ideas on theology and how to lead a Christian life. 

He emphasized the importance of meditation and mysti- 
cal experience. He urged all Christians to lead a life of 
poverty and self-denial modelled on the life of Christ. 
Bernard was born in Fontaines-les-Dijon, France. His 
father was a nobleman. At the age of 22, Bernard en- 
tered the strict, newly established Cistercian monastery 
of Citeaux. In 1115, he founded and became head of a 
Cistercian monastery at Clairvaux. His influence became 
so widespread that his support helped Innocent II and 
Eugenius IIl become popes. In 1141, he participated in 
the church council that condemned the theologian Peter 
Abelard for supposedly teaching heresy. 

The high point in Bernard's career came in 1146 when 
Eugenius placed him in charge of organizing support 
forthe Second Crusade. Bernard's influence in Euro- 
ean affairs declined after the crusade failed. Bernard 
was declared a saint in 1174. 

See also Cistercians; Crusades (The Second Crusade). 
Bernese mountain dog is a long-haired dog. It 
weighs about 40 kilograms, and measures 58 to 70 centi- 
metres tall at the shoulder. Bernese mountain dogs are 
jet black with white chests and feet, and have rich 
rown markings on their legs and face. They are hardy 
and faithful, and make excellent pets. Their ancestors 
were brought to Switzerland by invading Roman sol- 
diers more than 2,000 years ago. Until about 1910, the 
dogs were almost unknown outside of Bern, Switzer- 
nd, where they were used as cattle guard dogs, as 
Well as to pull small carts. 
Bernhardt, Sarah (1844-1923), a French actress, was 
ie " the great international stage stars of her time. 
^de ks celebrated for her graceful movements 
iu e Hike clarity and rich tones of her voice. She 
on praise for the heightened emotional and physi- 
tl realism of her acting. 
Sewer was born in Paris. Her real name was Hen- 
pa Bernard. She made her acting debut at the 
CIE Tangaise in 1862 in the title role of Jean Ra- 
Rife sic tragedy /phigénie. Other notable roles dur- 
CEA ng career included the title characters in Ra- 
aedra, Victorien Sardou's Tosca, and Eugene 


The Be 
"ese mountain dog has long, silky hair. 
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Scribe's Adrienne Lecou- 
vreur; Doña Sol in Victor 
Hugo's Hernani; and Mar- 
guerite Gautier in Alexan- 
dre Dumas fils' La dame 
aux camilias. 

In 1880, Bernhardt broke 
with the Comédie- 
Francaise and spent the 
rest of her career as a suc- 
cessful theatre manager 
and independent touring 
star, usually leading her 
own company. She per- 
formed only in French, but 
still toured the United States and Canada nine times be- 
tween 1880 and 1918. She also made numerous appear- 
ances in London and was the manager of several thea- 
tres in Paris. 

Bernhardt was an accomplished painter and sculptor 
and also wrote poems and plays. She wrote two books, 
an autobiography, Memories of My Life (1907); and ob- 
servations on acting and the theatre, The Art of the 
Theatre (published in 1924, after her death). 

Bernier, Joseph Elzéar (1852-1934), was a Canadian 
explorer known for his voyages to the Arctic. During an 
expedition in 1908 and 1909, Bernier claimed all the is- 
lands in the North American region of the Arctic for 
Canada. This action awakened the Canadian public to 
the importance of the far north. Bernier served as cap- 
tain on 12 Arctic voyages and also made several jour- 
neys around the world. 

From 1906 to 1909, Bernier made two voyages to a 
number of islands in the Arctic. During these journeys, 
he travelled through Lancaster Sound to the islands of 
Banks, Melville, and Victoria, and then to McClure Strait 
and Prince of Wales Strait. From 1910 to 1913, he led 
two expeditions in the Baffin Island area. 

Bernier was born in L'Islet, Quebec. His father and 
grandfather had been sea captains, and Bernier began 
to command ships at the age of 17. He described his 
voyages in a book called Master Mariner and Arctic Ex- 
plorer (1939). 

Bernini, Gian Lorenzo (1598-1680), an Italian sculp- 
tor, was probably the most famous artist of the 1600s. 
He was an outstanding interpreter of the baroque, a 
highly ornamental style. He also wrote comedies, 
painted portraits, and was an architect. r 

Bernini's intensely dramatic baroque style appears in 
many of his works, notably his sculptures for the Cor- 
naro Chapel in Rome. The chapel altarpiece becomes a 
stage where an angel is poised to drive an arrow into 
the heart of a swooning Saint Theresa. Bernini also cre- 
ated realistic works, particularly in his portraits. His 
best-known architecture, the great plaza of St. Peter's 
Church, is shaped to symbolize the church's welcoming 
embrace. His bronze canopy with its twisted columns 
shelters the high altar in St. Peter's. Bernini was born in 


Naples. RAM 
See also Saint Peter's Church (with picture); Sculp- 


ture (1600-1900; picture. y 
Bernoulli was the family name of three Swiss mathe- 
maticians; two brothers, Jakob and Johann, and Johann's 


son Daniel. They were born in Basel. 


Sarah Bernhardt 
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Jakob Bernoulli (1654-1705) developed new material 
in the theory of probability, analytical geometry, and the 
calculus of variations at the University of Basel. 

Johann Bernoulli (1667-1748) worked in applied 
mathematics with such topics as astronomy, the tides, 
optics, and ships' sails. He succeeded his brother, Jakob, 
as professor of mathematics at the University of Basel. 

Daniel Bernoulli (1700-1782) laid down hydrody- 
namic principles by which he could calculate the flow of 
fluids. He also contributed to probability theory, calcu- 
lus, and differential equations. He served as a professor 
at the University of Basel. 

Bernoulli's principle, also called Bernoulli's law or 
Bernoulli's theorem, states that energy is conserved in a 
moving fluid (liquid or gas). If the fluid is moving in a 
horizontal direction, the pressure decreases as the 
speed of the fluid increases. If the speed decreases, the 
pressure increases. For example, water moves faster 
through a narrow portion of a horizontal pipe than 
through a wider portion. Bernoulli's principle predicts 
that the pressure will be lowest where the speed is 
greatest. Bernoulli's principle was named after Daniel 
Bernoulli (1700-1782), a Swiss mathematician. 

Bernoulli's principle can explain how aeroplane 
wings create the upward force called /ift and how spin 
can make a ball curve in the air. An aeroplane wing is 
shaped so that the air speed above the wing is greater 
than the air speed below. This means that the air pres- 
sure below the wing is greater than the pressure above, 
and the wing is pushed upward. If a ball is made to spin 
as itis thrown, the air speed is greater on one side of 
the ball than on the other. The resulting difference in air 
pressure produces a net force toward the lower- 
pressure side, and the ball follows a curved path. 

See also Aerodynamics; Hydraulics. 

Bernstein, Leonard (1918-1990), was an American 
conductor, composer, and pianist. He served as musical 
director of the New York Philharmonic Orchestra from 
1958 to 1969. During this period, the orchestra's 
prestige—and concert attendance—increased greatly. 
Bernstein often performed as solo pianist with the or- 
chestra. 

Bernstein composed many kinds of music. He proba- 
bly became best known for his musicals, including On 
the Town (1944), Wonderful Town (1953), and West Side 
Story (1957). Among his other compositions are the sym- 
phony Jeremiah (1944), the ballet Fancy Free (1944), the 
short opera Trouble in Tahiti (1952), and the music for 
the film On the Waterfront (1954). 

Bernstein composed a work called Mass for the 
opening of the John F. Kennedy Center for the Perform- 
ing Arts in Washington, D.C, in 1971. He based the com- 
position on the Roman Catholic Mass. The work re- 
quires actors, solo singers, choruses, dancers, and 
several groups of musicians. 

Bernstein also made many television appearances. He 
won fame for his ability to discuss music clearly and viv- 
idly so he could be understood by people with little mu- 
sical knowledge. He adapted the texts from several of 
his TV shows into the book The Joy of Music (1959). Six 
lectures on music that he gave at Harvard University 

were published as 7he Unanswered Question (1976). 


Bernstein was born in Lawrence, Massachusetts, 
U.S.A, and graduated from Harvard University, Cam. 
bridge, Massachusetts, in 1939 with an honours degree 
in music. He studied with the famous conductors Serge 
Koussevitzky and Fritz Reiner and, in 1943 and.1944, 
served as assistant conductor of the New York Philhar. 
monic. Bernstein became famous in 1943 when, at short 
notice, he conducted a Philharmonic concert that was 
broadcast nationally in the United States. 

Berry, as defined by botanists, is a fleshy, many- 
seeded fruit. It has its seeds embedded within the flesh 
of a single, juicy, enlarged ovary (see Flower [Fertil- 
ization]). Blackcurrants, blueberries, tomatoes, and 
grapes are berries. But strawberries, blackberries, and. 
raspberries are not berries by the botanical definition 
(see Fruit [Simple fruits; illustration). Most people call 
any small, fleshy fruit that contains many seeds a bery. 

Related articles in World Book. All the fruits in the follow: 
ing list fit the botanical definition of berry. 


Banana Grapefruit Orange 
Blueberry Guava Oregon grape 
Cranberry Huckleberry Pepper 
Currant Lime Tangerine 
Gooseberry Lingonberry Tomato 
Grape Muskmelon Watermelon 


Berry, Chuck (1926- — ) is an American singer, com 
poser, and guitarist. He became one of the earliest and 
most important performers of rock music. | 
Charles Edward Anderson Berry was born in St. Louis 
Missouri, U.S.A., and started playing the guitar during 
his teens. His first hit record was “Maybellene” (1955), 
More hits followed during the next three years. Berrys 
popularity then declined until the late 1960's, when eat 
rock music was revived. “My Ding-a-Ling’ became ahit 
in 1972, although much criticized for its crudity. 
Many critics believe that 
Berry's lyrics about the so- 
cial significance of rock 
music have made him an 
important folk poet. His 
song “Rock and Roll Music” 
(1957) is a tribute to that 
musical form, and he ex- 
pressed its value to youth 
in “Sweet Little Sixteen” 
(1958). His style has influ- 
enced many performers, 
including the Beatles and 
the Rolling Stones. Chuck 
Berry: The Autobiography 
was published in 1987. Pee 
Berryman, John (1914-1972), was an American P. 
and critic. He wrote about his experiences in à per fom 
sometimes obscure style. His most famous POS s af 
age to Mistress Bradstreet (1950), recreates the li long. 
Anne Bradstreet, a colonial American poet. In bu. 
narrative dialogue, Bradstreet and Berryman aes 
both the colonial and the modern world. is autobr 
Berryman won the Pulitzer Prize in 1965 for mire 
ographical collection 77 Dream Songs (1 964). He n, Hi 
continuation of this work called His Toy, His Des af 
Rest (1968). Both volumes reflect Berryman s vis ain d 
death as a welcome rest after the intense joy 3n P 


Chuck Berry 


life, Much of this work deals with the impact of his fa- 
thers suicide, which occurred when Berryman was 12 
years old. Berryman's best-known work of literary criti- 
cism was Stephen Crane (1950), a critical biography of 
the American novelist and poet. 

John Berryman was born in McAlester, Oklahoma, 
USA. He taught at the University of Minnesota from 
1954 until his suicide at the age of 57. 

Berserker. See Vikings (Warfare). 

Berthelot, Marcelin (1827-1907), was a French chem- 
ist He showed that organic compounds could be made 
from carbon, hydrogen, and oxygen by purely chemical 
means, He worked out the theory of explosions. Pierre 
Eugène Marcelin Berthelot was born in Paris. 

See also Acetylene. 

Bertrand, John (1946- — ),an Australian yachtsman, 
was skipper of Australia II, which won the America's 

Cup in 1983. In a dramatic recovery from its losing rec- 
ord of 3 races to 1 against the United States's defending 
yacht Liberty, Australia II went on to win 3 straight races. 
The yacht became the first successful challenger in the 
132-year history of the event. 

John Edwin Bertrand was born in Melbourne. He was 
amember of three Olympic teams, and won a bronze 
medal in 1976. 

Berwick, Treaty of (1639), ended an attempt by King 
Charles | of England to compel Scotland to accept the 
English Prayer Book and English forms of worship. Scot- 
tish and English armies met near Berwick, but repre- 
sentatives of both sides concluded the treaty without a 
battle. The Scots agreed to disband their army. But 
Charles could not make them accept his control over 
their religion. 
jarwick-upon-Tweed (pop. 26,400) is an English 
d Boisrument district in Northumberland, on the 
j a weed. It takes its name from the port of Berwick- 
FE eeed, The districts industries include farming, 
turn een light engineering, and textile manufac- 
SUR e old part of the town is walled. Berwick was 
Fland às part of Scotland in 1018, but was ceded to 
(al in 1482 after changing hands many times be- 
Wide it ngland and Scotland. King James | of England 
Bent a free borough in 1604. 
ckshire. See Borders. 

ed chemical formula Be,Al,Si,O,,) is a hard mineral 
Sod gicenturies as a gemstone. It occurs most com- 

iSi granite rocks called pegmatites. In these rocks, 
Eup are hexagonal (six-sided) in shape. Most 

ut ich 05 centimetre to 30 centimetres in diameter, 

iiS bo Der crystals have been found. 

tals give mu is colourless, but impurities in beryl crys- 
fing beryl em different colours. Most naturally occur- 
colour re crystals are bluish-green or yellow-green in 
emerald pale of other colours include the dark green 
Gok PA e pink to red morganite, and the yellow 

Tare Piin Beryl is the most common mineral of the 
gem REID beryllium. Many coloured beryl crystals of 

ad an are now made synthetically. 

Beryllium T marine; Beryllium; Emerald. — 

fare, light-ny à chemical element with symbol Be, is à 
metal, Hos metal. Beryllium never occurs as a pure 

ever, it is found in a number of minerals, 
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such as bertrandite, beryl, chrysoberyl, and phenacite. 
Beryl and bertrandite are the most important sources of 
beryllium. The German chemist Friedrich Wóhler and 
the French chemist A. A. Bussy, working independently, 
isolated the first samples of pure beryllium in 1828. 

Beryllium has an atomic number of 4 and an atomic 
weight of 9.0128. Beryllium is a brittle, lightweight metal 
with one of the highest melting points of all light metals. 
It melts at 1278° 5 °C and boils at 2970 °C. At 20°C, it 
has a density of 1.848 grams per cubic centimetre (see 
Density). 

X rays pass easily through pure beryllium, For this 
reason, the metal is used to make small windows in 
X-ray tubes. Beryllium's light weight and its capacity for 
absorbing and conducting large amounts of heat make 
it useful for specialized parts in communications satel- 
lites, missiles, and rockets. An alloy of beryllium and 
copper is used to make electrical parts, such as electri- 
cally conducting springs. Beryllium oxide is a good con- 
ductor of heat but a poor conductor of electricity. It 
therefore is used as a heat-conducting electrical insula- 
tor in electronic devices and lasers. 

If beryllium dust is inhaled, it can cause berylliosis, a 
chronic lung disease that can be fatal. Some scientists 
believe that beryllium may also produce lung cancer. 

See also Beryl; X rays; Wohler, Friedrich. 
Berzelius, Jüns Jakob (1779-1848), a noted Swedish 
chemist, made valuable contributions to the develop- 
ment of the atomic theory. With his co-worker, Wilhelm 
von Hisinger, he discovered the element cerium. Martin 
Klaproth, working independently, also discovered it. 
Berzelius also discovered the elements selenium and 
thorium. He was the first to isolate the elements calcium, 
silicon, and tantalum, and to note and describe allot- 
ropy, isomorphism, and polymorphism. He originated 
the system of writing chemical symbols and formulas, 
and advocated classification of minerals according to 
chemical composition. Berzelius was born in Gotland. 
See also Chemistry (History of chemistry; Dalton's the- 
ory); Element, Chemical (table); Cerium; Selenium; Tho- 
rium. 

Besant, Annie Wood (1847-1933), was a British social 
reformer and a leader of a philosophical movement 
called theosophy. She also was a prominent figure in 
India's struggle for independence from Britain. 

Besant lectured widely on a number of social issues, 
including planned parenthood and labour reform. In 
1888, she helped organize a strike at a London match 
factory, one of the first successful strikes by unskilled 
workers. At that time, Besant was a member of the Fa- 
bian Society, an organization of British socialists. 

In 1889, Besant joined the Theosophical Society, 
which combined the teachings of various religions, es- 
pecially Hinduism and Buddhism, and studied the psy- 
chic powers of human beings. Besant served as presi- 
dent of the society from 1907 until her death in 1933. 

In 1894, Besant moved to India, where she continued 
her work in theosophy and began supporting Indian ed- 
ucational reform. In 1898, she opened the Central Hindu 
College (now Banaras Hindu University) at Banaras (now 
Varanasi), India. In the early 1900's, she became involved 
in the independence movement and, in 1916, founded 
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the Indian Home Rule League. From 1918 to 1920, she 
served as president of the Indian National Congress, the 
leading independence group. 

Annie Wood was born in London. She married Frank 
Besant, an English clergyman, in 1867. 

Bess of Hardwick (1518-1608), was the popular name 
of Elizabeth Hardwick, who became one of the wealthi- 
est women in England by outliving four husbands and 
inheriting most of their estates. She married her fourth 
husband, the Earl of Shrewsbury, in 1568, and became 
Countess of Shrewsbury. In 1569, Queen Elizabeth put 
Mary, Queen of Scots, into the earl's custody. Bess took 
advantage of this connection to marry one of her daugh- 
ters to Charles Stuart, the younger brother of Mary's 
dead husband, Lord Darnley. Queen Elizabeth was furi- 
ous, and imprisoned Bess for several months. 

Bess built many great houses. The best-known surviv- 
ing example is Hardwick Hall, in Derbyshire, England. 
Bessarabia is a historical region in eastern Europe. It 
covers 44,411 square kilometres, and lies in parts of 
Moldova and Ukraine. It is bordered by the Dnestr River 
on the north and east, the Black Sea and Danube River 
on the south, and the Prut River on the west. 

Northern Bessarabia is a fertile highland. River valleys 
cut through the central hilly section. Plains and swamps 
cover the southern area. Most of Bessarabia's people 
are Moldovan, Ukrainian, Russian, or Bulgarian farmers. 
They grow grapes and other fruit, grain, beetroots, and 
tobacco. Canning is the chief industry. 

Russia gained Bessarabia from the Turks in 1812. 
Southern Bessarabia was awarded to the historical prin- 
cipality of Moldavia in 1856, at the end of the Crimean 
War. It was regained by Russia in 1878. After World War 
1(1914-1918), Romania controlled Bessarabia until 1940, 
when the Soviet Union seized the region during World 
War II (1939-1945). Romania reoccupied Bessarabia in 
1941, but the Soviet Union regained it near the end of 
the war. Bessarabia then became part of the Moldavian 
and Ukrainian republics of the Soviet Union. The Molda- 
vian Republic was renamed the Moldovan Republic in 
1990. In 1991, the Soviet Union was dissolved, and the 
two republics became independent. 

Bessel, Friedrich Wilhelm (1784-1846), was a Ger- 
man astronomer and mathematician. He studied a class 
of mathematical functions now called “Bessel functions," 
extensively used in physics today. Bessel was the first 
person to publish a precise measurement of the annual 
parallax of a star. In this way, he provided proof of the 
earth's motion. Bessel was born at Minden, Germany. 
Bessemer, Sir Henry (1813-1898), a British inventor 
and manufacturer, developed the Bessemer process of 
converting pig iron to steel. In this process, a blast of air 
burns most of the impurities out of the molten pig iron. 

Bessemer was born in Hertfordshire, England, the 
son of an engineer and inventor. He worked with his fa- 

ther until 1830. In that year, he established a business 
that financed experiments which led to his invention. He 
developed the Bessemer process commercially in his 
own steelworks, and it soon was adopted throughout 
the world. The Bessemer process was replaced by the 
open-hearth process, which, in turn, has been replaced 
by the basic oxygen process. 


See also Iron and steel (History [The birth of Modem 
steelmaking). 
Best, Charles Herbert (1899-1978), a Canadian physi. 
ologist, was a principal discoverer of the hormone insu: 
lin. During 1921, Best and colleagues at the University of 
Toronto—particularly Frederick G. Banting, John J, R, 
Macleod, and James B. Collip—isolated and prepared 
sulin for the treatment of diabetes (see Banting, Sir 
Frederick Grant; Insulin). Best was a 22-year-old medi- 
cal student at the time of the discovery. He became di 
rector of the University of Toronto physiology depart- 
ment in 1929. In 1941, he became director of the Banting 
and Best Department of Medical Research. Best was 
born in West Pembroke, Maine, U.S.A. 
Beta-blocker is a type of drug that plays a major role 
in the treatment of various heart disorders. Beta- 
blockers reduce the rate and force of the heartbeat, 
lower blood pressure, and lessen the workload of the 
heart. Because of these effects, doctors often prescribe 
beta-blockers to control high blood pressure and re- 
duce the risk of second heart attacks in some patients, 
Beta-blockers also help control abnormal heart rhythms 
and prevent repeated attacks of angina pectoris, chest 
pains due to inadequate blood supply to the heart mus- 
cle. In addition to being used for heart disorders, bets 
blockers also are prescribed to prevent migraine head: 
aches and to control g/aucoma, an eye disease. 

Beta-blockers include the drugs propranolol, nadolol, 
and metoprolol. They work by blocking reception ofi 
pulses from the sympathetic nervous system. Stimula- 
tion by the sympathetic nervous system prepares the 
heart and many other body organs for increased acti 
or for emergency situations. The organs receive im- 
pulses from the sympathetic nervous system at special 
sites called alpha and beta receptors. Beta-blockers in 
terfere with reception at the beta receptor sites. 

Beta-blockers may produce insomnia and fai 
they can trigger heart failure in people with a serob 
weakened heart. They can also cause problems for ast 
matics and for diabetics who use anti-diabetes drugs 
Beta particle is an electron given off by the nl 
of a radioactive atom when it undergoes a nuclear tran: 
formation. Most beta particles are negatively charge 
and are formed when a neutron converts to a proton 
Some beta particles are positrons (positively LU 
electrons) produced by the transformation of a pro? 
See Transmutation of elements. t 

A beta particle is extremely tiny. It has only abo 
1/1,840 the mass of a proton (see Proton). Its high e 
ergy enables it to travel far in air and to pass throug i 
solid matter several millimetres thick. Scientists or 
beta particle's energy by measuring how far it can p! 
trate certain substances. See also Radioactivity. 
Beta Persei. See Algol. sto 
Betatron is a machine for accelerating eer bett 
high speeds for nuclear physics experiments. T i ace 
tron consists of a circular tube called a doughnut P 
between the poles of a powerful electromagnet elec 
tube contains a vacuum. An electron gun shoots agnet 
trons into the doughnut, where changes in the mi 
field produce an electric field. ns, 

The electric field transfers energy to the electro 


d 


causing them to be pushed along at a steadily increas- 
ing speed.They whirl around the inside of the doughnut, 
held in a circular path by the magnetic field. When the 
electrons reach their highest energy, they are made to 
collide with the nuclei of the atoms of a small target 
made of tungsten or a similar heavy metal. These colli- 
sions produce powerful X rays and gamma rays. 

Betatrons that achieve energies of about 20 million 
electronvolts (20 MeV) have uses in industry and medi- 
cine, Some betatrons have produced energies of more 
than 300 MeV, but those that achieve energies much 
higher than this amount are impractical. Such betatrons 
require enormous magnets, and the circulating elec- 
trons continuously release their acquired energy in the 
form of synchrotron radiation (see Synchrotron). 

See also Particle accelerator with its list of Re/ated 
articles, Gamma rays; X rays. 
Betel is a preparation made from a palm tree and a 
vine plant grown in Asia. People in southern Asia, Indo- 
nesia, the Philippines, and eastern Africa chew the betel 
nut (seed of the palm tree) with the leaf of the vine plant. 
The nut is prepared for chewing by boiling and drying. 
Itis sometimes prepared raw by drying, smoking, or 
salting, The pieces are rolled in a leaf of betel vine 
smeared with quicklime. Betel colours saliva red and 
blackens teeth that are neglected. 

Scientific classification. The betel palm belongs to the 
palm family, Palmae. It is Areca cathecu. The betel vine belongs 
to the pepper family, Piperaceae, and is Piper betle. 
Betelgeuse, also called A/pha Orionis, is one of the 
brightest stars in the constellation of Orion. Betelgeuse 
is called an irregular variable because it changes in size 
and brightness but does not have regular periods of 
dom In its normal range of brightness, it is a star of 
the first magnitude (see Magnitude). 
he dl classify Betelgeuse as a red supergiant. 
hatte has a deep red colour because its surface tem- 
i re is very low—only half as great as that of the 

i ae” Betelgeuse is about 460 times as large as 
heroine is approximately 300 light-years from the 

see Light-year). Astronomers have discovered 


641,000,000 km 


Betelgeuse 


Betelgeuse i 

Were ped is about 460 times as large as the sun. If Betelgeuse 

Orbits of i at the centre of the solar system, it would cover the 
ercury, Venus, Earth, and Mars. 
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dark areas on the surface of Betelgeuse through a pho- 
tographic technique called speckle interferometry. The 
sun is the only other star on which astronomers have 
observed such surface features. 

See also Astronomy (map: The stars and constella- 
tions of the Northern Hemisphere); Orion. 

Bethe, Hans Albrecht (1906- — ),an American 
physicist, won the Nobel Prize in 1967 for his explana- 
tion of how energy is produced in the sun and stars. See 
Sun (Solar energy theories). 

Bethe was born in Strasbourg, Germany (now France). 
He studied at the University of Frankfurt and at the Uni- 
versity of Munich. Bethe taught physics at various British 
and German universities until 1935, when he left Ger- 
many to escape Nazism. 

Bethe joined the faculty of Cornell University, Ithaca, 
New York, U.S.A, in 1935. In the 1940's and 1950s, he 
helped develop the atomic and hydrogen bombs. He 
later publicly supported nuclear disarmament. 
Bethlehem (pop. 16,313) is a town about 8 kilometres 
south of Jerusalem in a region called the West Bank. The 
West Bank was annexed by Jordan in 1950, and has been 
occupied by Israel since 1967. For the location of Bethle- 
hem, see Jordan (map). 

In Hebrew, bethlehem means house of bread. The Ar- 
abic name is Bayta lahm, which means house of meat. 
Bethlehem is chiefly a religious shrine because itis the 
birthplace of Jesus Christ. It has many houses of worship 
and other religious institutions. 


Bethlehem lies to the south of Jerusalem in the Judean Hills. 
The city has many historic houses of worship. 


Bethlehem was a walled city during the time of King 
David, who was born there. Greeks, Romans, and Arab 
Muslims ruled it at various times. Christian crusaders 
captured it during the First Crusade (1096-1099), but 
later lost it to Turkish Muslims. Ottoman Turks gained 
control of the area in the 1500s. In 1917, during World 
War I, British forces led by General Edmund Henry Hyn- 
man Allenby took the town. It became part of Jordan in 
1950, when the country annexed the West Bank. Israel 
took control of the West Bank, including Bethlehem, 
during the Six-Day War of 1967. t 

See also Allenby, Lord; Crusades; Jesus Christ. 

McLeod 


Bethune, Mary (1875-1955), an American 
black educator, devoted her life to the improvement 


264 Bethune, Norman 


of educational opportuni- 
ties for blacks. In 1904, she 
opened a school for black 
girls in Daytona Beach, 
Florida. This school 
merged with a boys’ school 
in 1923 to form a college, 
now called Bethune- 
Cookman College. Bethune 
served as its president 
until 1942. 

Presidents Calvin Cool- 
idge, Herbert Hoover, 
Franklin D. Roosevelt, and 
Harry S. Truman appointed 
Bethune to various government posts. From 1935 to 
1944, she served as Roosevelt's Special Adviser on Mi- 
nority Affairs. Bethune also served, from 1936 to 1944, as 
director of the Division of Negro Affairs of the National 
Youth Administration. When she took this office, she be- 
came the first black woman to head a U.S. federal 
agency. 

Bethune was born in Mayesville, South Carolina. She 
attended a mission school, a seminary, and the Moody 
Bible Institute. In 1935, she founded the National Coun- 
cil of Negro Women. 

Bethune, Norman (1890-1939), a Canadian surgeon, 
became a national hero of China because of his medical 
service there. He went to China in 1938, when China was 
at war with Japan. Bethune organized hospitals in the 
field, served as a battlefield surgeon, and set up medical 
schools. In 1938, he became medical chief of the Chi- 
nese Communist Army. 

Henry Norman Bethune was born in Gravenhurst, On- 
tario, and began his medical career in 1917. He was 
stricken by tuberculosis in 1926 and spent about a year 
recovering. From 1928 to 1936, Bethune practised medi- 
cine in Montreal. He won international fame during this 
period for experiments in lung surgery and for the in- 
vention of instruments used in chest surgery. 

In 1936, Bethune joined the Republican forces fight- 
ing in the Spanish Civil War. That same year, he devel- 
oped the first mobile blood transfusion service in his- 
tory. Bethune served in China for about 21 months and 
died there of blood poisoning. 

Betjeman, Sir John (1906-1984), was probably the 
best-selling English poet of the 1900. In 1972, Queen 
Elizabeth II appointed him poet laureate of England. His 
poetry is neither light verse nor completely serious. Bet- 
jeman's best-known poems poke gentle fun at English 
peculiarities, as in “In Westminster Abbey’: 


Mary Bethune 


Think of what our Nation stands for, 
Books from Boots’ and country lanes, 

Free speech, free passes, class distinction, 
Democracy and proper drains. 


Occasionally, when dealing with religion or death, Bet- 
jeman was more serious and sympathetic. 

Betjeman was born in London. His collected poems 
were published in 1958. Summoned By Bells (1960) is his 
verse autobiography. An expert on architecture, he 
wrote widely on that subject. Betjeman was knighted in 
1969. 

Betta. See Fightingfish. 


Bettelheim, Bruno (1903-1990), was an Austrian- 
born, American psychiatrist and psychoanalyst who 
gained fame for his work with emotionally disturbed 
children. From 1944 to 1973, he was principal of the Uni 
versity of Chicago's Sonia Shankman Orthogenic School 
for disturbed children. He also taught educational psy- 
chology and psychiatry at the university. 

Bettelheim was born and educated in Vienna, Austria, 
where he studied under the famous doctor Sigmund 
Freud. In 1938, the Nazis arrested Bettelheim, a Jew, and 
sent him to the Dachau and Buchenwald concentration 
camps. He was released in 1939 and went to the United 
States. He became a U.S. citizen in 1944. Bettelheim’s 
book Freud and Man’s Soul (1982) analyses mistransla- 
tions of Freud's work. 

Bettelheim also wrote widely about disturbed chil- 
dren and other social problems. His works include Dy- 
namics of Prejudice (1950), Love Is Not Enough (1950), 
Truants from Life (1955), The Informed Heart (1960), and 
The Children of the Dream (1969). Bettelheim won the 
1977 U.S. National Book Award for his work The Uses of 
Enchantment: The Meaning and Importance of Fairy 
Tales (1976). Bettelheim and American psychiatrist Karen 
Zelan jointly wrote On Learning to Read: The Childs Fas- 
cination with Meaning (1982). 

Betti, Ugo (1892-1953), was one of the leading Italian 
playwrights of the 1900s. Betti was a deeply religious 
and intellectual dramatist. Most of his 25 plays are trage 
dies. He wrote chiefly about the human capacity for evil 
His plays concern the brutality of totalitarian govern- 
ments and the individual's unrestrained sexual urges 
and desire for power. But Betti offers a suggestion of 
hope because his major characters recognize and fate 
up to their guilt, as in Corruption in the Palace of Justice 
(1944), Crime on Goat Island (1948), and The Burnt 
Flower Bed (1951-1952). 

Betti was born in Camerino, near Fabriano, Italy. He 
was a lawyer and then a judge. The themes of guilt an 
justice so important to his plays may reflect his exper 
ences in court. 

Betting. See Gambling. Pai 
Bevan, Aneurin (1897-1960), was a leading British 
bour politician during the 1940's and 1950's. He berma 
famous for his fiery oratory and radical views. When 
Labour Party came to power in 1945, Bevan was ap- "i 
pointed Minister of Health. He was responsible M. 
ting up the National Health Service and carrying 0" 
huge housing programme. 

In 1951, Bevan ies appointed Minister of Labour i 
National Service, but he resigned three months ki t 
disagreed with the government's rearmament po o 
and he also resented the introduction of prescripti? 
charges for dentures and spectacles. du 

When the Conservatives returned to power, Z "m: 
and his associates, known as Bevanites, contin ame 
pose the Labour Party policy on defence. The ATUS i 
tary Labour Party compelled the Bevanites to dis 
Bevan remained a rebel, and in 1955, the Labour i In 
was withdrawn from him for a time (see Parla 
the same year, he became chief spokesman on y 
affairs. In 1957, he surprised the party conferenc ni 
urging the delegates to reject a motion opposing 
clear weapons. 


n . He 
Bevan was born at Tredegar, in Gwent, Wales. 


began work as a coal miner at the age of 13. He entered 
politics after working in trade unionism and local gov- 
ernment and was elected member of Parliament for 

Ebbw Vale in 1929. For five years, he edited the socialist 
weekly Tribune. 

Bevatron. See Lawrence, Ernest Orlando. 

Beverage. See Alcoholic beverage; Coffee; Milk; Soft 
drink; Tea. 

Beveridge, Lord (1879-1963), William Henry Bever- 
idge, Baron Beveridge of Tuggal, was a British econo- 
mist and Liberal politician. He is best known for his 

work as chairman of the committee that produced The 
Report on Social Insurance and Allied Services. This re- 
port, published in 1942, became better known as the 
Beveridge Report, because it incorporated many of his 
ideas on social legislation. The main feature of the re- 
port was a comprehensive scheme of social insurance 
forall of the population, regardless of income or of situ- 
ation, It offered the citizen benefits “from the cradle to 
the grave,” Parliament implemented most of his propos- 
alsand, between 1944 and 1948, passed acts providing 
for children’s allowances and national assistance and es- 
tablishing the National Health Service, which the report 
assumed would be created. See National Health Serv- 
ice; National insurance. 

Beveridge was born in India, at Rangpur (now in Ban- 
gladesh). He was educated at Charterhouse School, near 
Godalming in Surrey, England, and at Balliol College, 
Oxford. He became interested in unemployment insur- 
ance when he was working as a leader writer on the 
Morning Post newspaper. He soon became an authority 
onthe subject. 
rue joined the Board of Trade in 1908, and be- 
d e director of Labour Exchanges. He held this po- 
Ne om 1909 to 1916. From 1916 to 1918, he served at 
School of E. of Food. He was director of the London 
Md Ca Economics from 1919 to 1937. His books in- 
ful uses and Cures of Unemployment (1931) and 
Bev mployment in a Free Society (1944). 
in NY (pop. 109,500) is a local government district 
the fen in the United Kingdom. It is centred on 
bersi dead town of Beverley, which also serves as Hum- 
ites administrative centre. The district has some at- 
teste and is a rich agricultural area. Man- 
She eusties are located in Beverley and in the 
vane! and ol the district. Products include clothing, cara- 
Beverl engineering goods. 
ia US. 7 mM (pop. 31,971) is a city in southern Califor- 
id Mid. at is famous as the home of many film stars 
founded reay people. It is almost completely sur- 

Most y the city of Los Angeles. 
ne people of Beverly Hills live in spacious, 
arge dena ouses. The city also has luxury hotels and 
shopping Bap stores. Its Rodeo Drive is a famous 
Visit ater Pu Tourists from many parts of the world 

any ae ills to shop and to see celebrities’ houses. 
fies in Bev a lawyers, and business people have of- 
People M y Hills. During the daytime, about 200,000 
designed s to Beverly Hills to work or shop. A city law 
ings more eo urban overcrowding prohibits build- 
founded on an four storeys high. Beverly Hills was 
place of To: land in 1914 and quickly became a 
ment. ry. It has a council-manager form of govern- 
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Bevin, Ernest (1881-1951), was a British trade union 
leader and prominent Labour Party member. He formed 
the huge, powerful Transport and General Workers’ 
Union out of 32 separate unions. As foreign secretary in 
Clement Attlee's Labour government (1945-1951), he was 
responsible for handing over the Palestine problem to 
the United Nations for settlement. 

Bevin was born of a poor family at Winsford, in Som- 
erset, England, and was orphaned at the age of seven. 
When he was 13, he went to work in Bristol. While in 
Bristol, Bevin was greatly influenced by the Baptists, and 
he later became a lay-preacher. He also became inter- 
ested in the trade union movement. Bevin became na- 
tional organizer of the dockworkers union in 1910. He 
won nationwide fame and earned the title dockers' KC 
when he successfully fought for the dockers wage 
claims at a wage tribunal board held in 1920. The KC in 
the title means King's Counsel, a barrister. 

Soon after this triumph, Bevin formed and became 
general secretary of the Transport and General Workers' 
Union. He was also a prominent leader of the 1926 Gen- 
eral Strike. 

In 1940, Bevin was appointed minister of labour and 
national service in Winston Churchill's wartime coalition 
government. After Labour's election victory in 1945, he 
was appointed foreign secretary. 

Bewick, Thomas (1753-1828), was the most important 
wood engraver in English art. He became known for his 
book illustrations of animals and country life. Most of 
Bewick' illustrations are small, measuring only about 10 
centimetres wide. They show his sense of humour, love 
of landscape, and understanding of people. Bewick en- 
graved hundreds of animal illustrations for A Genera/ 
History of Quadrupeds (1790). He used both live animals 
and stuffed animals as models, He copied other artists’ 
illustrations for pictures of animals he had never seen, 
such as lions and bison. He also illustrated the two- 
volume work A History of British Birds (1797, 1 804). The 
Bewick swan is named after him. Bewick was born in 
Cherryburn, near Newcastle upon Tyne, England. 
Bexley (pop. 211,200) is a borough within the Greater 
London area in the United Kingdom. Crayford, Erith, Sid- 
cup, and Thamesmead are the borough's chief industrial 
areas, Bexleyheath has fine leisure facilities. Bexley is a 
mainly residential area alongside the River Thames on 
London's southeast boundary. See also London. 
Bhagavad-Gita is one of the major sacred works of 
Hinduism. The name Bhagavad-Gita means Song of the 
Lord. It is written in the ancient Indian language of San- 
skrit. The Bhagavad-Gita is often called simply the Gita 
(song). It has been translated into all the main Indian lan- 
guages, as well as several Western languages. Indian 
scholars, such as Shankaracharya (also known as Shan- 
kara), who lived in the A.D. 7005, have written commen- 
taries on it. The Gita is part of Book Six of the Mahab- 
harata, the great Indian epic poem (see Mahabharata). It 
consists of 700 verses divided into 18 chapters, and may 


have been added to the main work during the A.D. 100s 
and 2005. 
The Gita made little religio 


charya's commentary appeared, from - e i 
it had an important influence on Hinduism. It is particu- 


larly important to Vaishnavite Hindus who worship the 
god Vishnu. Krishna, presented in the poem as Vishnu 


us impact until Shankara- 
d. From this time onward, 
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Miniature from a Persian manuscript (176051; The British Library, London 
In the great battle of the Mahabharata, Bhima threw his ene- 
mies’ camels, elephants, men, and horses into the air. 


in the flesh, is the spiritual teacher who recited the Gita. 
Most of the Bhagavad-Gita consists of a dialogue be- 
tween Krishna and Prince Arjuna on the battlefield of 
Kurukshetra. That is where the armies of the royal cous- 
ins, the Pandavas and the Kauravas, face each other for 
the decisive battle to end their long-running feud. The 
Bhagavad-Gita debates the rights and wrongs of conflict. 
It also discusses a person's duty to himself or herself, to 
his or her fellow humans, and to God. It explores God's 
relationship to humans. It shows how people can begin 
to understand God and so free themselves from the bur- 
den of karma (deeds done in previous lives and in this 
present life). 

Krishna and Arjuna are not the only speakers in the 
Bhagavad-Gita. King Dhritarashtra, the father of the 
Kauravas, asks his charioteer, Sanjaya, to describe the 
course of the battle for him. The remainder of the Bha- 
gavad-Gita deals with the report of Sanjaya, who de- 
scribes what he sees in a trance. Prince Arjuna watches 
his cousins and brothers preparing for battle and is 
greatly troubled. He asks Krishna, who acts as his chario- 
teer, how he can justifiably take part in the battle be- 
cause it must be wrong to slay his kinsfolk for the sake 
of power. He would rather die than kill his relatives, so 
he throws down his weapons and gives up the fight. 

Krishna at first thinks Arjuna is merely showing signs 
of weakness, But when he realizes that the prince is gen- 
uinely anxious about where his duty lies, he speaks as 
the god Vishnu, and explains the nature of the atman 
(soul). The atman can never be killed nor can it kill. 
When the body dies, it simply passes into another body 


and continues to live. Death must come to all who live, 
and rebirth must come to all who die. Why mourn for 
that which cannot be avoided? It is Arjuna's duty to fight 
in a just war. He is a soldier and his responsibility is to 
fight. Real sin lies not in the killing of his enemies, butin 
failing in his dharma (duty). 

Krishna instructs Arjuna on the three ways to union 
with God. The first is Karma-Yoga (the Way of Action) 
Each person should do his or her duty according to 
caste, without hope of personal benefit or ambition, but 
with faith in God. Those who go through the Motions of 
performing rituals without care or interest, or do their 
work only for profit, will never achieve release from the 
cycle of birth, death, and rebirth. Only if a person acts 
with his or her mind fixed on Brahman (God) will he or 
she become free, at peace, and at one with God. Anyone 
in that state feels no disturbing desires. Where there is 
no desire there is no disappointment, and there are no 
competitive stirrings of ambition. In work one's sole am: 
bition should be to serve as an example to others, so 
that they too may do their duty. 

The second way is /nana-Yoga (the Way of Knowl- 
edge) By this means, the contemplative person can best 
seek union with God. Such a person should have great 
self-control and spend much of his or her time in medi 
tation. Through God's grace, he or she will come to real 
ize that Brahman and Atman are one. Arjuna asks which 
of these two paths is best. Krishna replies that the result 
will be the same whichever path is followed. The end 
means absorption in Brahman, the unchanging, the eter 
nal. The entire universe exists in and because of Brah- 
man, but few are sufficiently advanced to perceive this 
Being. Most people are absorbed with their own petty, 
temporary concerns, which are only maya (illusion), 
which cannot last but must pass away in time. ; 

The third way is Bhakti-Yoga (the Way of Devotion. 
This is one of the most important contributions made by 
the Bhagavad-Gita to the development of modern Hin- 
duism. Krishna becomes the /shvara (personal God), 
who may be worshipped as a spirit or as an image by 2 
his followers. He will accept any offering, however hum 
ble, as long as it is made with love. Every worship ^ 
who approaches with a loving heart is welcomed. Un 
with God, and release from the suffering of birth and re 
birth, is available to all through devotion to Krishna. i 

Krishna then reveals himself to Arjuna as Vishnu. Ar 
juna is overwhelmed and bursts into a great hymn 9 
praise. He is fearful and ashamed because he haie à 
dressed Krishna as “comrade” and "friend." But Kris i 
merciful and returns to human form to comfort AUS 
explaining that God in majesty is too great for huma 
beings to behold. Krishna continues to teach Anjur 
about the nature of man. He defines the qualities m 
bring people nearer to Brahman and those that d 
lead them astray. The individual nature of people okto 
cides what and how they worship. Some people iri of 
God, others to worldly things. When people mans is 
fering to God, it must be made in faith, otherwise! 
unreal and cannot result in good. indu rel 

The Bhagavad-Gita provides a summary of Hd 
gious thought and practice, much of it based on ur. 
Upanishads. These are part of the Vedas, the ol c way? 
cred books of Hinduism (see Vedas). It points the E 
developing belief, forging a personal relationship 


tween deity and worshipper. It offers a new approach to 
the full perception of, and absorption in, Brahman. 

See also Hinduism; Mahabharata; Vishnu. 
Bhavabhuti, one of India’s greatest dramatists, lived 
inthe late A.D. 600's or early 700s. Bhavabhuti was a 
Brahman priest, interested in poetic and moral feelings. 
His best-known play is his Malatimadhava (The Stolen 
Marriage), about two lovers who elope when the girl is 
ordered to marry a favourite of the king. He also wrote 
two plays telling of the legendary folk hero Rama: 
Mahavira-charita (The Story of the Great Hero); and its 
sequel, Uttararama-charita (The Later Story of Rama). 
Bhopal. See Madhya Pradesh (History). 

Bhubaneswar (pop. 411,542) is an Indian city, which is 
acentre for Hindu pilgrimage. It has been the capital of 
the state of Orissa since 1948. Bhubaneswar lies about 
320 kilometres southwest of Calcutta on a tributary of 

the Mahanadi River. For location, see India (political 
map). 

Bhubaneswar has been an important settlement since 
the 300s B.C, and has many archaeological remains of 
early settlers. Formerly called Ekamrakshetra, the town 
flourished especially between the A.D. 400s and 9005, 
when it became the political centre for many Hindu 
dynasties and a focus for the worship of the god Shiva. 
Many important temples were built there until the 
1400s, and at one time there may have been as many as 
7,000 shrines standing near the town’s sacred lake. Re- 
mains of about 500 of these temples still survive. 

Today, Bhubaneswar consists of the original city with 
about 30 ancient temples, and a planned township built 
since 1948, The modern township houses official build- 
ings, amuseum, Uktal University, and the Orissa Univer- 
sity of Agriculture and Technology. The city has virtually 
no industry. Its importance stems traditionally from local 
government and from pilgrims and a developing tourist 
trade, Bhubaneswar lies on the national highway from 
Madras to Calcutta. It is also on a main railway line, and 

as its own airport. 
pinibel Adulyadej(1927- ^ )became king of 
th a in 1946, He was the ninth sovereign in the 
akri dynasty, which was founded in 1782. Bhumibol 


inest in Ori 
est in Orissa. The sikhara (spire) is 40 metres high. 


Un 
then Temple in Bhubaneswar, built in the 1000s, is one of 
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became monarch after his brother Ananda, the un- 
crowned king, was found shot dead in 1946, shortly be- 
fore his coronation. Ananda's death is still a mystery. 

Somdet Phra Chao Yu Hua Bhumibol Adulyadej was 
born on December 5, 1927, in Cambridge, Massachu- 
setts, U.S.A. where his father was studying at Harvard 
Medical School. The family returned to Thailand but, 
after their father's death, he and his brother were sent to 
be educated in Switzerland. Bhumibol was then aged 
two. Apart from a brief return in 1938, he did not visit 
Thailand again until late 1945. 

In Switzerland, Bhumibol developed a love of jazz. He 
led a small jazz orchestra, played several instruments, 
especially the clarinet, and was a prolific song-writer. 

After the death of Ananda, Bhumibol was named as 
the new sovereign by the Thai parliament. The country's 
absolute monarchy had been abolished in 1932. Bhumi- 
bol chose to delay his coronation and returned to Switz- 
erland, where he studied law at the University of Lau- 
sanne. He was crowned King Rama IX on May 5, 1950, 
and married Princess Sirikit on April 28 of that year. 

Bhumibol has exercised little political influence over 
his country. His role is largely ceremonial, symbolizing 
the unity of the Thai people. Bhumibol is the grandson 
of King Chulalongkorn, on whose life the book Anna 
and the King of Siam and the American musical The 
King and I were both based. 

Bhutan is a small, developing independent country in 
south-central Asia. It lies in the eastern Himalaya be- 
tween India and Tibet. 

Bhutan is a rugged, mountainous country with great 
extremes of climate. Thick forests grow on the rain- 
drenched southern slopes of the mountains. It is ex- 
tremely hot in the low foothill regions and extremely 
cold in the Great Himalaya. Only in the mid-Himalaya re- 
gions is the climate moderate. Almost all Bhutanese are 
hardy mountaineers who farm and raise stock. They live 
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A Bhutanese dzong (fortified monastery) dominates the Paro 
Valley. Dzongs are centres of art and culture in Bhutan. 


in isolated valleys, cut off from one another by moun- 
tains. Bhutan had little contact with the rest of the world 
until the late 1950's, Thimphu, a town of about 27,000, is 
the capital of the country. 

Government of Bhutan is a hereditary (inherited) 
monarchy headed by a powerful king. The king appoints 
an advisory council to assist him. He also appoints a 
quarter of the 130-member Tsongdu (national assembly). 
Village headmen elect about three-quarters of the 
Tsongdu members. Some members represent powerful 
Buddhist monasteries. The assembly's chief duty is to 
advise the king. Tsongdu members serve five-year 
terms. 

A dzongtap (district officer) is responsible for law and 
order in each of Bhutan's 15 administrative divisions. 
Families in each village elect a headman to a three-year 
term. Bhutan has no legal political parties. 

People. Bhutan's two largest ethnic groups, the Shar- 
chops and the Ngalops, make up more than half of the 
population. The Ngalops are descendants of Tibetan set- 
tlers. The Sharchops' origin is uncertain, but they may 
have come from Tibet long ago. The two groups are 
sometimes known together as the Bhotes or Bhutias. 
About a quarter of Bhutan's people are Nepalese. Sev- 


Facts in brief about Bhutan 


Capital: Thimphu. 

Official language: Dzongkha, a Tibetan dialect. 

Form of government: Monarchy. 

Area: 46,500 km, Greatest distances— north-south, 177 km; 
east-west, 322 km. 

Elevation: Highest—Kula Kangri, 7,554 m above sea level. Low- 
est—46 m above sea level in the south. 

Population: £stimated 1996 population—1,769,000; d ensity, 35 
people per km; distribution, 95 per cent rural, 5 per cent 
urban. 1969 census— 1,034,774. Estimated 2001 population— 
1,989,000. 

Chief products: Agriculture— barley, fruit, rice, vegetables, 
wheat. Handicrafts and industries—blankets, leatherwork, pot- 
tery, preserved fruit, textiles. Mining—coal. 

Flag: The square flag is divided diagonally into yellow and or- 
ange halves. A white dragon in the centre has a jewel in each 
claw. See Flag (picture: Flags of Asia and the Pacific). 

Money: Currency unit—ngultrum. One ngultrum=100 
chetrums. 


eral languages are spoken in Bhutan. Dzongkha, a Ti- 
betan dialect, is the official language. 

The Sharchops and the Ngalops practise Buddhism, 
Bhutan's official religion. About 4,500 lamas (monks) in 
Bhutan belong to the Red Hat Order of Lamas, They per- 
form Buddhist rituals, treat illnesses, and teach sacred 
doctrine. They live in fortified monasteries called 
dzongs, which have chapels, offices, and teaching cen. 
tres. Most of Bhutan's Nepalese practise Hinduism, 

Bhutan's Hindus live in compact villages along the In- 
dian border. They build rectangular houses of mud 
blocks and stones. They build on high ground for pro- 
tection against floods, wild animals, and snakes, People 
in the small villages of the mid-Himalayan valleys live in 
houses of oblong stone blocks that have pine-shingle 
roofs. The family lives upstairs and uses the ground 
floor as a barn. In the high, northern mountain valleys, 
people live in small villages surrounded by stone walls, 
People of Tibetan descent wear a long, loose coat made 
from a coloured blanket. This is gathered around the 
waist and hangs to the knees. 

About 90 per cent of the people 15 years of age and 
older cannot read and write. About a quarter of the chi 
dren between the ages of 7 and 12 attend school. 

Land. Bhutan has three major land regions. A region 
of plains and river valleys lies along the Indian borderin 
the south. It ranges from about 45 to 910 metres above 
sea level. Bananas, citrus fruit, and rice are grown in its 
hot, humid climate. 

Mountains in the mid-Himalayan region, which lies 
north of the plains, rise to between 1,500 and 4,250 me 
tres above sea level. Ash, oak, poplar, and willow trees 
grow in this region's moderate climate. Mountains in the 
Great Himalaya, the northernmost region, rise over 
7,000 metres. The climate above 4,250 metres is very 
cold. Snow and glaciers cover parts of this region all 
year. The major mountain ranges extend from southeast 
to northwest across Bhutan. Rivers run from north to 
south, forming fertile valleys. A southwest summer mor 
soon (seasonal wind) brings 85 per cent of the rainfall. 

Economy. Most Bhutanese are farmers and stock 
breeders. Most farmers plant crops in fertile valleys or 
in irrigated terraces on mountain slopes. Barley, an 
and wheat are the chief crops. Most people in the hig 
mountain areas herd cattle and yaks. Some coal is pie 
duced in southern Bhutan. Bhutan trades chiefly with a 
India. It exports coal and rice, and imports paraffin, pe 
rol, and sugar. 

Until 1960, Bhutan lacked communications, powell 
and trained workers. Since then, it has begun EU 4 
ernize the economy and tie it closely to India. With i, 
dian aid, orchards and stock-breeding farms have 
set up, a hydroelectric power station has been buil Ba 
Thimphu, and another has been started at Paro. A ais! 

5 3 It. India 
lery and a fruit-preserving factory have been bui a 
has helped Bhutan build roads and has trained ur 
and veterinary surgeons. The government makes M 
by selling collectors’ postage stamps. d In 

History. Little is known of Bhutan's early history. 
the 8005, Tibetan invaders conquered the Bhutia itled 
Tephoo—the country's original inhabitants and ^^ 
Bhutan. By the early 1500's, descendants of the Tibe! 
invaders controlled Bhutan from a number of large early 
dzongs located in the mid-Himalayan region. In the 


1600s, Bhutan became a separate state when a Tibetan 
lama took power as ruler of both religious and state af- 
fairs. In 1907, Ugyen Wangchuk, a powerful penlop (ter- 
ritorial lord), was chosen to administer the government. 
He made himself Bhutan's first king and gave the coun- 
try its first effective central government. 

Inthe 1700's and 1800s, the Bhutanese raided Sikkim 
and part of what was then British India. These raids 
caused Britain (now called the United Kingdom) to take 
control of some of Bhutan's foreign affairs. In 1910, the 
British Indian government took full control of Bhutanese 
foreign relations, but did not interfere with Bhutan's in- 
ternal government. In 1949, India agreed to handle Bhu- 
tans foreign affairs and to help develop its economy, 
and later assumed responsibility for defence. 

Bhutan remained isolated from the rest of the world 
until 1959, when China claimed part of the country. Bhu- 
tan then strengthened its ties to India and began pro- 
grammes to modernize its economy, educational sys- 
tem, and public health facilities. In 1972, King Jigme 
Dorji Wangchuk died and was succeeded by his son, 
Jigme Singye Wangchuk. 

In 1990, the Nepali-speaking population of southern 
Bhutan staged huge demonstrations against the govern- 
ment of the north Bhutanese. Aspects of government 
policy thought to have caused resentment in the south 
include the new Citizenship Act of 1985, which was im- 
plemented retroactively (from a date in the past). The en- 
forcement of Driglam Namzha—the traditional dress 
code—in the south and the removal of the Nepali lan- 
guage from the school curriculum are thought to have 
further contributed to the country's crisis. By 1993, ap- 
proximately 90,000 refugees from southern Bhutan oc- 
Cupied camps in Nepal, Assam, and West Bengal. 
` See also Lamaism; Sikkim; Asia (picture: Whirling 

hutanese dancers). 
eed Benazir (1953- — ),became prime minister 
im aa in 1993. She had previously held the office 
ae 88 to 1990. Bhutto was the first woman to head 

SEE government in an Islamic nation. 

ASAT was born in Karachi, Pakistan. She attended 
tiie id in the U.S.A., and Oxford University in 
Mao Peg ra father, Zulfikar Ali Bhutto, founded the Pak- 
106 "s e's Party (PPP) and was prime minister from 
Moham 77. In 1977, he was overthrown by General 
pared Hes Zia ul Haq and imprisoned. Benazir ap- 
the aa Political rallies in support of her father. But 
Bhutto Lent executed Zulfikar in 1979. In 1984, 
frin E into exile in England. She returned to Paki- 
PPP. In 1 to head the 
As n 1987, she married 
sif Ali Zardari, a wealthy 
oman. As is the cus- 
ta in Pakistan, her mar- 
198 Elections Ust 
s brought 
viele De SEHE 
ecember 1988. 
bord Pakistan's presi- 
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Re With corruption. 
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Bhutto, Zulfikar Ali (1928-1979), was president and 
prime minister of Pakistan from 1971 to 1977. He was 
born in Larkana district, in the province of Sindh, Bhutto 
was educated at the University of California in the U.S.A. 
and Oxford University in England. He qualified as a bar- 
rister. From 1958 to 1966, he served as a minister in the 
Pakistani government. He resigned in 1966 to set up the 
Pakistan People's Party (PPP). 

In 1971, East Pakistan broke away from Pakistan to 
form the independent nation of Bangladesh. During this 
period of crisis, Bhutto was rapidly promoted to deputy 
prime minister, foreign minister, and then president. He 
took Pakistan out of the Commonwealth of Nations, pro- 
testing against its recognition of the independence of 
Bangladesh. In 1973, he changed his role from president 
to prime minister. 

Bhutto triumphed in the 1977 elections. But allega- 
tions of ballot-rigging, and widespread riots brought 
about Bhutto's downfall in a military coup. He was con- 
victed of many serious crimes, and was executed in 
1979. 27: 

Biafra. See Nigeria (Civil war). 

Bialik, Chaim Nachman (1873-1934), is considered 
the greatest poet in modern Hebrew literature. He was a 
leader in a Jewish nationalist movement that revived in- 
terest in the Hebrew language and literature. One of 
Bialiks most famous poems is “In the City of Slaughter" 
(1904). Bialik wrote this and other “poems of wrath" in re- 
sponse to pogroms (massacres) and persecution of Jews 
in Russia and other eastern European countries. In these 
poems, Bialik criticized Jewish tolerance of injustice and 
cried out for resistance. His poems inspired the organi- 
zation of Jewish self-defence groups. “The Talmud Stu- 
dent" (1894-1895) reflects Bialik’s admiration for Jews 
who dedicate their lives to the study of holy writings. He 
believed that such self-sacrifice had enabled Judaism to 
survive. In The Dead of the Desert (1902), Bialik urged a 
cultural reawakening of the Jewish people. In these and 
such poems as “The Pool" (1904), Bialik also stressed the 
need to return to nature and to personal freedom of ex- 
pression. 

Bialik also wrote a number of short stories and essays. 
He founded a Hebrew publishing house, translated clas- 
sics into Hebrew, and edited several books of medieval 
Hebrew poetry. 

Bialik was born in Ukraine. His name is also spelled 
Hayyim Nahman Bialik. He settled in Tel Aviv, Palestine 
(now Israel) in 1924. 

Biathlon is a winter sport that combines cross-country 
ski racing and rifle marksmanship. Competitors, while 
carrying a rifle on their back, ski over a course consist- 
ing of loops of various lengths. The loops return toa 50- 
metre shooting range. There, competitors fire at five tar- 
gets, first from the prone (lying down) position and, after 
skiing another loop, from the standing position. Biathlon 
events include individual competition and four-person 
relay and team races. The individual or team to com- 
plete the course in the fastest time wins. Extra time or 
distance is added as a penalty for missed targets. In indi- 
vidual events, the course is 10 or 20 kilometres for men 
and 7.5 or 15 kilometres for women. All relays are 7.5 


kilometres. ‘ ‘ 
See also Olympic Games (table); Skiing (Nordic com- 


petitions). 
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The Gutenberg Bible was the first Bible printed from movable type. It was produced in the work- 
shop of Johannes Gutenberg in Mainz, Germany, during the mid-1400. The Gutenberg Bible was 
an edition of the Vu/gate, a Latin translation completed by Saint Jerome in A.D. 405. 


Bible 


Bible is the most sacred book of the Jewish and Chris- 
tian religions, Jews and Christians consider the Bible to 
be the Word of God, and they base their most important 
beliefs, ceremonies, and holidays on it. The Bible is also 
known as Holy Writ or the Holy Scriptures. 

The Bible has two major parts, commonly called the 
Old Testament and the New Testament. Jews accept 
only the Old Testament, which is also known as the He- 
brew Bible. Christians accept both Testaments. Some 
Christian groups also accept as part of the Bible a col- 
lection of writings called the Apocrypha. 

The Old Testament begins with an account of God's 
creation of the heavens and the earth. It then largely 
deals with the history and religious life of ancient Israel 
from about 1300 B.C. to the 100s B.C. The New Testa- 
ment covers about 100 years. It begins by describing the 
birth of Jesus Christ and ends about A.D. 125. 

The Bible tells how God worked with and threugh His 
people from the time of ancient Israel to the early days 
of the Christian church. The Bible views God as the chief 
character of the events it describes, though God's role 
may not always be immediately apparent. The Bible 
does not define God or try to prove His existence. It tes- 
tifies to who God is, what He does in the world, and 
what He expects from and promises to all human be- 
ings. The Bible was obviously produced by people who 
believed in God. These people found evidence of God's 
presence in the history of ancient Israel, the life of Jesus 
Christ, and the development of the early church, 


The Bible began as ora literature (stories passed on 
by word of mouth) thousands of years ago. As time 
passed, people wrote down various parts of the book 
For many centuries, the Bible existed only in handwrit- 
ten manuscript form. During the Middle Ages, artists 
decorated many Biblical manuscripts with beautiful de- 
signs and pictures. In the mid-14005, the Bible became 
one of the first books in Europe to be printed from mor 
able type. It was first printed in the workshop of Joha 
nes Gutenberg in Mainz, Germany. The Gutenberg Bi 
remains one of the most famous and valuable books 
ever printed. ; 

Although the Bible is often thought of as a single ii 
book, it actually consists of many sections called hoaa 
Jews and various Christian groups have chosen for 
particular Bible only the books they believe to have i 
been inspired by God. The Hebrew Bible has 24 por 
the Protestant Bible, 66; and the Roman Catholic, 73. 
fact, the name Bible comes from a Greek word that 
means books. The books officially accepted by any 
group as part of its Bible are called the canon. di 

The Bible is the most widely read book in histoni 
probably also the most influential. More copies ha 
been distributed of the Bible than of any other boo Hs 
has also been translated more times, and into Wet 
guages, than any other book. Countless people de du 
turned to the Bible for comfort, hope, and guiden 
ing times of trouble and uncertainty. Millions of pe 
have been named after Biblical characters, and t rte 
names of many cities and other places come ton a 
Bible. Thousands of works of art have been base! 
Biblical characters and stories. 
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The religious life of Jews and Chri: i 
b ristians is strongly based on the Bible. On the left, a jewish 
oy reads from the Torah, the first five books of the Old Testament, during Sabbath E On 


the ri 
e right, a study group sponsored by a Christian church discusses the New Testament. 


ies of the Bible used many forms of litera- 
e peut 50 forms appear in the Old Testament 
oe a include love poetry, songs, hymns, riddles, 
a soe history, and proverbs. Much of the Bible 
fete ol stories about both great and ordinary peo- 
im en iden tell of struggles, hopes, failures, and 
I T he Bible is admired for its realistic view of 
fth dg its stirring descriptions of the glories of 
m Cocina of people. Most of all, literary 
voc RSEN e beautiful style found in many 
^ iia long differed over how to explain the 
une parts of the Bible. Some people believe that 
fclyas hrenoned in the Bible actually happened 
eee e Bible says it did. Other people feel that 
igious Pee the Bible must be read as symbols of re- 
Bible to ente Biblical scholars today consider the 

ibun 5 iefly an expression of faith. 

rs ii e presents a broad survey of the Bible. 
tailed iste World Book articles provide more de- 
ted art Pusey For a list of these articles, see the Ke- 

cles at the end of this article. 


The Old Testament 


Th 
EX ou esment tells about the ancient Israelites. It 

story deals wi e creation of the world, but most of the 
of slavery P5 the Israelites after Moses led them out 
Witten in th D" Almost all the Old Testament was 
ten in rima ebrew language. A few parts were writ- 

Books Sri. a language that resembles Hebrew. 
canon diffe e Old Testament. The Old Testament 

rs between Judaism and Christianity and 


even among major Christian groups. The Jewish canon 
consists of 24 books. Protestant and Roman Catholic edi- 
tions of the Old Testament adopt the Jewish canon but 
divide some of the books, increasing the number to 39. 
In addition, Catholic Bibles add 7 books to the canon 
that Protestants consider part of the Apocrypha. The 
canon of the Greek Orthodox Church is the same as that 
of the Catholic Church, except for 5 additional books. 
They are 1 and 2 Esdras, Prayer of Manasseh, Psalm 151, 
and 3 Maccabees. 

The Jewish canon is organized into three sections. 
The sections, with their Hebrew names in parentheses, 
are the Law (Torah); the Prophets (Nebiim); and the Writ- 
ings (Kethubim). The books of the Christian Bibles are 
organized into four sections—Pentateuch, Historical 
Books, Wisdom Books, and Prophets. For the complete 
Jewish, Protestant, and Roman Catholic canons, see the 
table in this article. 

The following discussion 
ment as it is organized into tl 


brew Bible. 
The Law consists of five books. The Law is also called 


the Pentateuch, from two Greek words that mean five 
books. The books that make up the Law are especially 
important in Judaism because they form the basis of 
Jewish religious life and education. The Law begins by 
describing God's creation of the heavens and the earth. 
It then tells about the ancestry of the Israelites and the 
Exodus—the departure of the Israelites from Egypt 
under their leader Moses. The Law ends with the Israel- 
ites’ approach to the Promised Land of Canaan and the 


death of Moses. 


describes the Old Testa- 
he three sections of the He- 
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The books of the Bible 

The tables below give the titles of the books of the Old Testa- 
ment and the New Testament. The three lists of Old Testament 
books show the names and order of books as accepted by Jews, 
Protestants, and Roman Catholics. Protestants and Roman Catho- 
lics accept the same names and the same order of books in the 
New Testament. 


The Old Testament 
Jewish version 
The Law Kings Ruth 
Genesis Isaiah Lamentations 
Exodus Jeremiah Ecclesiastes 
Leviticus Ezekiel Free 
Numbers The Twelve* ^ 
Deuteronomy The Writings ras etemit 
The Prophets Psalms 
Joshua Proverbs 
Judges Job 
Samuel Song of Songs 


Protestant version (Authorized, or King James Bible) 


Pentateuch 2 Chronicles Daniel 
Genesis Ezra Hosea 
Exodus Nehemiah Joel 
Leviticus Esther mas 
Numbers Wisdom books Obadiah 
Deuteronomy Job Jonan 

Historical books Psalms Nejca 

Nahum 
Joshua Proverbs Habakkuk 
Judges Ecclesiastes Zephaniah 
Ruth Song of Solomon Haggai 
1 Samuel Prophets Zechariah 
2 Samuel Isaiah Malachi 
1 Kings Jeremiah 
2 Kings Lamentations 
1 Chronicles Ezekiel 


Roman Catholic version (New American Bible) 


Pentateuch Tobit Baruch 
Genesis Judith Ezekiel 
Exodus Esther Daniel 
Leviticus 1 Maccabees Hosea 
Numbers 2 Maccabees Joel 
Deuteronomy Wisdom books Amos 

Historical books Job REM 
Joshua Psalms eds 
Judges Proverbs Nahum 
Ruth Ecclesiastes Habakkuk 
1 Samuel Song of Songs Zephaniah 
2 Samuel Wisdom Haggai 
1 Kings Sirach Zechariah 
2 Kings (Ecclesiasticus) Malachi 
1 Chronicles Prophets 
2 Chronicles Isaiah 
Ezra Jeremiah 
Nehemiah Lamentations 

The New Testament 

Gospels Galatians Hebrews 
Matthew Ephesians James 
Mark Philippians 1 Peter 
Luke Colossians 2 Peter 
John 1 Thessalonians 1John 

Acts of the Apostles 2 Thessalonians 2 John 

Letters 1 Timothy 3 John 
Romans 2 Timothy Jude 
1 Corinthians Titus Revelation 
2 Corinthians Philemon 


"Hosea, Joel, Amos, Obadiah, Jonah, Micah, Nahum, Habakkuk, Zepha- 
niah, Haggai, Zechariah, Malachi 


The Prophets. Prophets were teachers and thinkers 
who played a major role in the political and religious 
life of the ancient Hebrews. The teachings of many of 
the prophets are contained in the eight books that make 
up this section of the Old Testament. The books are dj 
vided into the Former Prophets and the Latter Prophets, 

The Former Prophets consist of four books—Joshua, 
Judges, Samuel, and Kings. The books deal with Hebrew 
life from the settlement in Canaan to the capture of Jeru- 
salem by the Babylonians in 587 or 586 B.C. The authors 
of the Former Prophets used historical sources to write 
about Hebrew kings, judges, prophets, and other lead- 
ers. But they had mainly a religious purpose rather than 
a historical one. The authors used Hebrew history to 
show the cost of disobedience to God. They called on 
their people to repent and to renew their hope in God, 

The Latter Prophets consist of four books. Three of 
the books are named after the prophets Isaiah, Jere- 
miah, and Ezekiel and include their teachings. The 
fourth book, called The Twelve, contains the teachings 
of 12 other prophets. The books of the Latter Prophets 
are less concerned with history than are the books of 
the Former Prophets. Instead, the Latter Prophets con- 
tain sermonlike messages spoken in the name of God, 

The Writings consist of 11 books. The Book of Psalms 
contains prayers and hymns. The Book of Job includesa 
dialogue between Job and his friends about God's pres 
ence in the world. The Book of Proverbs contains short 
sayings, many about proper conduct. The Song of Solo: 
mon is a collection of love poems. Ecclesiastes is a pes- 
simistic discussion of the meaning of life. The other 
books deal with the history of the ancient Hebrews. 


{about AD. 300) 
Inthe Catacomb of San Call 


Scenes from Biblical stories decorate the walls of buta 
places used by early Christians in Rome. This painting $l 
Moses striking a rock to get water in the desert. 


Development of the Old Testament. Scholars have 
much evidence that the ancient Hebrews adopted some 
of the religious and legal traditions of other Near East- 
m cultures. But they have no written sources that tell 

ow the Old Testament began to develop. Clues to its 
early development must be taken almost entirely from 
the Old Testament itself. 
ee 17005, Biblical scholars have paid special at- 
Fae o how the Law—the first five books of the 
a -came to be written. According to Jewish and 
4 ristian tradition, these books are “the books of 
aa But the books themselves do not say Moses 
B e author. Scholars believe that the Law was writ- 

i lown after about 1000 B.C. 
buying the books of the Law, Biblical scholars 
iM e DISCE Ncat in vocabulary, style, the names 
Blibstons of the idea of God. They have also noted du- 
Hence i» of stories. Many scholars believe this evi- 
ae ows that several persons or groups wrote the 
These “i Suggest that four versions originally existed. 
jum Rene Were written over a period of at least 500 

The E combined by a number of editors. 
naa v of the Prophets partly reflect the way the 
tet their aes were remembered and honoured long 
mixed with n. The words of later generations are 
it SEA ose of the prophets, either as an explana- 
cus uM changes in what the prophets said. Only 
nal messa udy can modern readers separate the origi- 

à ed of the prophets from later revisions. 
B NS of the Writings are unknown, though 
tient leade S are said to have been written by such an- 
fion, bene as Daniel and Solomon. According to tradi- 
Whether n wrote the Psalms, but most scholars doubt 

e e wrote any of them. 
" PESE Jews probably recognized the five books 
nof i saa collection before 250 B.C. A col- 
Ly Mans rophets existed before 200 B.C. The final 
in Jamnia sos was established by an assembly of rabbis 
the Hebr estine, in about A.D. 100. A standard text of 

w Bible had appeared by about A.D. 150. 


lecti 
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The Dead Sea Scrolls are 
the oldest known manuscripts 
of any books of the Bible. 
Some of the scrolls may be 
more than 2,000 years old. 
They were discovered in the 
mid-19005 in caves near the 
northwestern shore of the 
Dead Sea in Palestine and Is- 
rael. The scroll on the left 
shows part of the Old Testa- 
ment Book of Isaiah. 


The New Testament 


The New Testament records the life of Jesus Christ. It 
also deals with the early church and the meaning of faith 
in Jesus. The New Testament was written in Greek, 
which was widely spoken during the time of Jesus. How- 
ever, Jesus and His disciples spoke Aramaic. 

Books of the New Testament. The New Testament 
consists of 27 books organized into four sections—the 
Gospels, the Acts of the Apostles, the Letters, and Reve- 
lation. The number of books and their order are the ~ 
same in the Roman Catholic and Protestant versions. 

The Gospels consist of four books—Matthew, Mark, 
Luke, and John. They appear as the first books in the 
New Testament, though they are not the earliest works 
in the canon. The word gospel comes from the Old Eng- 
lish word godspell, which means good news. 

The early church probably accepted the four Gospels 
as authentic, even though the authors were unknown. 
Gradually, the church associated the Gospels with two 
of Christ's apostles, Matthew and John, and two com- 
panions of apostles, Mark and Luke. Traditionally, they 
are considered to be the authors of the Gospels. 

The Gospels describe the life of Jesus. Matthew, 
Mark, and Luke have similarities of detail and arrange- 
ment. They are called the Synoptic Gospels. The word 
synoptic comes from a Greek word that means see to- 
gether. 

The Synoptic Gospels differ from the Gospel of John 
in several ways. In the Synoptic Gospels, for example, - 
Jesus expresses His teachings chiefly in short sayings 
and in brief stories called parables. |n John, He teaches 
through long statements. 

Although the Synoptic Gospels generally deal with 
the same events, each of the four Gospels regards Jesus 
differently. Matthew describes Him as the lawgiver who 


tells how Christians and their church should act. Mark 


shows Him as the Saviour who triumphs through suffer- 
Saviour of all people. 


ing. Luke presents Jesus as the 
John concentrates on Jesus divine nature. 


274 


The Ascension (about AD. 586), a watercolour on parchment by Rabula, 
a Syrian priest; Laurentian Library, Florence, Italy 


Illuminations were pictures and designs that decorated many 
hand-copied Bibles during the Middle Ages. This scene of Jesus 
Christ rising to heaven appears in a copy of the Gospels. 


Many scholars believe that Mark was the earliest Gos- 
pel, written just before or after the Romans captured Je- 
rusalem in A.D. 70. Matthew and Luke were written a lit- 
tle later. The contents of these two Gospels indicate that 
both authors knew Mark's Gospel but not each other's. 
John was written last, perhaps in the A.D. 90's. 

The Acts of the Apostles is one book. It continues the 
story told in Luke and was written by the same author. 
Acts tells about the expansion of the early church. The 
story opens in Jerusalem, where the apostles gather 


after Jesus is raised from the dead. The book ends in 
Rome, where Saint Paul, the church’s first great mission- 
ary, preaches to the Jews while a Roman prisoner, 

The Letters make up 21 books. These books contain 
some of the earliest writings in the New Testament, 
though they appear in the canon after the Gospels and 
the Acts. The Letters are also known as the Epistles, from 
a Greek word meaning to send. 

The first 13 letters are called the Pauline Letters be- 
cause most of them were written by Saint Paul. The last 
8 are called the General Letters. Early church leaders 
wrote them, but scholars do not know who the authors 
were or disagree on who they might have been. 

The Pauline Letters preserve Paul's preaching. He 
wrote the letters to Christian congregations he had 
founded. Most of the letters were probably written in 
the A.D. 50's and early 60's. Paul's letters discuss prob- 
lems of faith and conduct. 

The General Letters were written over a number of 
years until about A.D. 125. They deal with problems 
faced by second- and third-generation Christians. 

Revelation is one book. It is also called the Apoca- 
lypse, from a Greek word meaning fo reveal A man 
named John wrote the book, but he is probably not the 
same person who wrote the Gospel of John. 

Revelation begins as letters “to the seven churches 
that are in Asia.” It then gives a symbolic description of 
God's final triumph, through Christ, over evil and death. 
This description comes from a series of visions of the fu: 
ture sent by God to the author through an angel. 

Development of the New Testament. The first gen- 
eration of Christians preserved memories of Jesus 
teachings, deeds, and Crucifixion largely by word of 
mouth. The story of Jesus was not written down in the 
Gospels until the second generation of the church. 

The authors of the New Testament did not deliber- 
ately try to create a Christian Bible. The early church al- 
ready had a Bible, the Old Testament of Judaism. How- 
ever, differing views of Christian faith during the A.D. 
1005 led the church to form the New Testament canon. 
It needed the canon as authority against unacceptable 
religious views. The church also wanted to preserve the 
authentic story of Jesus life and death. 


Ancient fragments of B. 
Gospel of John date fromt r 
early A.D. 100s, making ther 
the oldest known examples 
from any New Testament 
book. The fragments wel ; 
part of a papyrus manuscrip 
written in Greek. 


In selecting books for the canon, the church judged 
writings chiefly by three standards. (1) The writings had 
to be widely accepted and used in the church. (2) They 
had to follow the church's traditional teachings. (3) They 
had to be believed to have been written or authorized 
by an apostle. By about A.D. 200, the church had a canon 
that included all the present New Testament books ex- 
cept Hebrews and Revelation. These two books were 
added in the next century. 


The Apocrypha 


M. Apocrypha consists of 15 books or parts of 
aos The writings date from about 200 B.C. to A.D. 100. 
LA written in Hebrew, others in Greek, and still 
sh in Aramaic. The word apocrypha comes from a 
nt eo that means hidden. Scholars disagree on 

if e word was applied to these writings. 
E in the Apocrypha differ in various editions 
mL e. The following list gives the titles and order 

e books in the Revised Standard Version. 


| Esdras Baruch 
= Letter of Jeremiah 
Judith Prayer of Azariah and the 
Additi Song of the Three Young 
itions to the Book Men 
of Esther Susanna 


: isdom of Solomon 
Cclesiasticus, or the 
p ono Jesus the 1 Maccabees 
n of Sirach 2 Maccabees 


Some Bibles i 
ies include the Letter of Jeremiah in Baruch, 
The n e number of books to 14. 
Typha. The ew Bible excludes all the books of the Apoc- 
and the Pra, oman Catholic Church places 1 and 2 Esdras 
distributes s of Manasseh after the New Testament. It 
estament, rie remaining books throughout the Old 
oks, ua er as separate titles or as parts of other 
pha betwen’ Protestant Bibles place the entire Apocry- 
itafter the NS the Old and New Testaments. A few place 
Omit the A ew Testament. Some Protestant churches 
le avec ppt from their versions of the Bible. 
ects and of the Apocrypha cover a broad variety of 
nd include various forms of literature. For ex- 


Bel and the Dragon 
Prayer of Manasseh 


Subj 


Ben Asher Codex (about A.D, 900; The British Library, London 
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The Masoretic text is the 
standard Jewish version of the 
Old Testament. It was pre- 
pared by Jewish scholars, 
called Masoretes, mainly from 
the A.D. 5005 to the 900. The 
Masoretes studied each let- 
ter, word, and phrase of the 
Old Testament in the original 
Hebrew language. They wrote 
marginal notes on the Biblical 
texts, commenting on proper 
grammar and spelling. 


ample, 1 Esdras and 1 Maccabees concern Jewish his- 
tory. The Wisdom of Solomon deals with philosophy, 
and Ecclesiasticus tells how young men should behave. 
Tobit, Judith, and Susanna are among the most popular 
writings because of their exciting tales of adventure and 
devotion. Bel and the Dragon consists of two stories that 
teach a moral. 

Since the mid-1900s, scholars have taken renewed in- 
terest in the Apocrypha. They consider its writings of 
great importance to the understanding of Judaism dur- 
ing the period between the end of the Old Testament 
and the beginning of the New Testament. 


Translations of the Bible = — 


The first translations of the Bible were oral versions 
of the Old Testament in Aramaic. An Aramaic translation 
is called a Targum, which comes from a Hebrew word 
meaning translation. Targums were made for ancient 
Jewish communities that spoke Aramaic rather than He- 
brew. Jews who spoke only Aramaic could not under- 
stand the Bible when it was read aloud in Hebrew. A 
translator would stand beside the reader in a synagogue 
and translate passages from the Hebrew into the local 
‘Aramaic dialect. Perhaps as early as the 1005 B.C,, the 
Jews recognized standard translations, which were writ- 
ten Targums. 

Jews who lived in Greek-speaking parts of the world 
also needed a translation of the Bible. Scholars first 
translated the Law into Greek, perhaps about 250 B.C. 
According to tradition, 70 (or 72) Jewish scholars work- 
ing in Alexandria, Egypt, translated the entire Old Testa- 
ment into Greek during the mid-200s B.C. This transla- 
tion became known as the Septuagint, from the Latin 
word meaning seventy. 

Most of the first Christians spoke Greek, and so the 
early church used the Septuagint translation of the Old 
Testament. But the need for additional translations arose 
as Christianity spread to Syria and to Latin-speaking 
countries. Bibles translated into Syriac and Latin ap- 
peared in the A.D. 1005. 

About A.D. 383, Saint Jerome began a revision ofthe — 
Latin Bible at the request of Pope Saint Damasus |. As his 
sources for the Old Testament, Jerome used Hebrew 
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and Greek texts and Latin translations. For the New Tes- 
tament, he used Greek texts and Latin translations. He 
completed the project in A.D. 405. His translation be- 
came the basis of the version known as the Vulgate, 
from the Latin word meaning popular. For centuries, the 
Vulgate was the only version of the Bible authorized by 
the Roman Catholic Church. 

Early English translations. The first complete Eng- 
lish translation of the Bible appeared in the 1380s. The 
translation was made by John Wycliffe, an English priest, 
and his followers. 

The German Protestant reformer Martin Luther trans- 
lated the New Testament into German in 1522 and the 
rest of the Bible in 1534. About the same time, William 
Tyndale, an Englishman, translated the Bible into English 
while living in Germany. Tyndale based some of his 
translation on Luther's German version. Publication of 
Tyndale's New Testament began in Cologne, Germany, 
in 1525. Portions of the Old Testament appeared in 1530 
and 1531. The vigorous language of Tyndale's translation 
greatly influenced most later translations of the Bible in 
English. 

Miles Coverdale, an English bishop, prepared the first 
complete English Bible to be printed. He used much of 
Tyndale's translation and translated portions of Luther's 
Bible and the Vulgate. Coverdale's Bible was printed in 
Germany in 1535. 

English refugees living in France made the first 
Roman Catholic translation of the Bible from Latin into 


Miniature painting (1125 to 1150) from the Cologne Gospels 
an unknown German artist; State Library, Bamberg, [ordi 


Saint Jerome, right, a great Biblical scholar of the early church, 
dictates to a scribe. Jerome's Vulgate was the only version of the 
Bible authorized by the Roman Catholic Church for centuries. 


un Gara A 


AnnoDom ton 


Title page of the 1611 edition 
The Authorized Version of the Bible was printed in 1611.It 
served as the official translation for most English-speaking Prot: 
estants until the 19005, when several new translations appeared. 


English. The New Testament was published in Rheims, 
France, in 1582. The Old Testament was published in 
Douay, France, in 1609 and 1610. The translation came t0 
be known as the Douay-Rheims Bible or the Douay 
Bible. 

The Authorized Version. In 1604, King James! of 
England authorized a committee of about 50 scholars t0 
prepare a revision of earlier English translations ofthe 
Bible. The new version appeared in 1611 and became 
known as the Authorized, or King James, Version. The 
beauty and grace of the translation established the Au- 
thorized Version as one of the great treasures of the 
English language. 

No important English translations of the Bible ap- 
peared for more than 200 years after the publication a 
the Authorized Version. During this time, the Authoriz 
Version was the most widely used translation in the 
English-speaking world. 

By the mid-18005, scholars and religious leader k: 
were calling for fresh translations of the Bible. seha 
had more accurate knowledge of the original Hebre! E 
and Greek texts and uncovered many errors in the te 
used by the Authorized revisers. Scholars had also ei 
gained more knowledge of other ancient Near or 
languages, which added to their understanding © 


Biblical languages. In addition, the English language had 
changed greatly over the years. Many words in the King 
iames Version no longer had the same meaning or were 
even understood by readers of the Bible. 
In 1870, the Church of England decided to revise the 
Authorized Version. The New Testament appeared in 
1881, the Old Testament in 1885, and the Apocrypha in 
1895, But the early popularity of the translation, called 
the Revised Version, did not last. Most individuals and 
churches still preferred the Authorized Version. 
Modern English translations. Several modern Eng- 
ish translations of the Bible have tried to replace the 
out-of-date language of the older versions. They have at- 
tempted to reproduce the flavour of everyday speech. 
These translations also have made improvements in 
rinting the text of the Bible. For example, paragraphs 
separate the text into logical divisions, dialogue is en- 
closed in quotation marks, and poetry is printed to 
show its verse form. 
Among the earliest of the numerous translations of 
ee Bible that appeared in the 1900's was The American 
Standard Version of 1901, produced by a committee of 
American translators. In Britain, R.F. Weymouth's The 
New Testament in Modern Speech appeared in 1903. 
e Scots Biblical scholar James Moffatt translated the 
ible twice, His second version (New Testament 1913, 
ld Testament 1924) used a rather free, colloquial style. 
The U.S. translator Edgar Godspeed published a transla- 
tion of the New Testament in 1923, and four other Amer- 
ican scholars produced a version of the Old Testament 
nro. Their efforts, which sought to reflect the flavour 
tontemporary American speech, appeared in 1931 as 
The Bible: An American Translation. 
is National Council of Churches of Christ in the 
ad Ge Fonsored a translation called the Revised Stand- 
iio which became highly popular. The New 
1952 a published in 1946, the Old Testament in 
aes T Apocrypha in 1957. A new revision of this 
o Pa ed the Common Bible, appeared in 1973. 
Poi e first Bible translation to be approved by 
ius I Roman Catholic, and Greek Orthodox reli- 
Verion, EE A further revision of the Revised Standard 
In ci dn a ed the New Revised Standard Version, was 
IB PAT It appeared in 1990. 
- Phillips translated the New Testament in sections 


sess 
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from 1947 to 1958. His translation was called The New 
Testament in Modern English. \t tended toward para- 
phrase, conveying the overall sense of the Biblical text 
rather than the meaning of the words. 

In the 1950s, British Protestant churches set to work 
on a translation called The New English Bible. The New 
Testament appeared in 1961. The Old Testament and 
Apocrypha appeared in 1970. This translation sought to 
achieve literary quality, and the translators had as one of 
their advisors the poet T. S. Eliot. A revision of this trans- 
lation, entitled The Revised English Bible, appeared in 
1989. It made an effort to avoid the male-oriented lan- 
guage of earlier translations. The New American Stand- 
ard Bible, translated by American Protestant scholars, 
appeared in full in 1971. 

The American Bible Society and the British and For- 
eign Bible Society sponsored a translation called 
Todays English Version (New Testament 1966, Old Tes- 
tament 1976). This version is commonly called The Good 
News Bible. it uses everyday language and is particu- 
larly popular with people whose first or native language 
is not English. The New International Version (New Tes- 
tament 1973, Old Testament 1976), sponsored by the 
New York Bible Society, is the most popular among 
Evangelical Christians. The American author Kenneth N. 
Taylor produced The Living Bible Paraphrased, a free 
and highly readable version, in 1971. 

Roman Catholic translations include the R. A. Knox 
Version (New Testament 1945, Old Testament 1949), a 
translation that has official status for British Roman Cath- 
olics, and The Jerusalem Bible (1 966). The Jerusalem 
Bible has an introduction and notes translated from a 
French version of 1956 and presents a text based on He- 
brew and Aramaic sources. The New Jerusalem Bible, a 
thorough revision, appeared in 1985. The first complete 
American Roman Catholic translation was The New 
American Bible of 1970. 

Jewish translations. Before the mid-1800's, English- 
speaking Jews used either the Hebrew text of the Old 
Testament or the Authorized Version. In the late 1800's, 
a few translations appeared that were based on the Au- 
thorized Version. The first modern English translation of 
the Hebrew text appeared in the United States in 1917. 
This translation, sponsored by the Jewish Publication 
Society (JPS), was based on the Revised Version. The JPS 


New translations of the 
Bible reflect advances in Bibli- 
cal scholarship during the 
1900's. This committee of Prot- 
estant and Catholic scholars 
uses the results of modern 
Biblical research in translating 
the Old Testament from He- 
brew into Portuguese. 
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also sponsored the New Jewish Version (1962-1981). Har- 
old Fisch’s translation (1964) preserved much of the feel- 
ing of the Authorized Version. Translations of the New 
Testament that reflect the Jewish viewpoint include 
Hugh J. Schonfield's Authentic New Testament (1955) 
and Heinz W. Cassirer's God's New Covenant (1989). 

Some translations aim at simplicity. The Bible in Basic 
English (1949) uses a vocabulary of only 1,000 words. 
The New Testament: A New Translation in Plain English 
(1952) uses a vocabulary of 1,500 words. 

For examples of how different translations treat a pas- 
sage in the Bible, see the article Lord's Prayer. 


The Bible as history 


The Bible refers to many events in the history of an- 
cient Israel and the early church. Such events include 
the deeds of kings and the journeys of apostles. But au- 
thors of the Bible did not write it as a history book. They 
intended it to be a statement of faith about the meaning 
of life revealed by God. However, there are many histor- 
ical events covered in the Bible that represent the only 
or best information about a particular period. 

An example of the Bible's treatment of history appears 
in Miriam's song in Exodus 15: 21. This poem refers to 
the Israelites escape from Egypt through the Red Sea: 


Sing to the Lord, for He 
has triumphed gloriously; 
the horse and his rider He has 
thrown into the sea. 


The song says God saved the Israelites from the pursu- 
ing Egyptians but only hints at how He did it. Prose ac- 
counts in Exodus 14, which was written later, tell more 
about the event and try to explain how God accom- 
plished it. These accounts describe the parting of the 
Red Sea, which left a dry path for the Israelites to walk 
across. After the Israelites reached the other side, the 
waters suddenly closed back over the path, drowning 
the pursuing Egyptians. 

Many people believe that the escape through the Red 
Sea happened exactly as described in the Bible. Others 
suggest that the prose accounts should not be read as 
fact but as statements of faith in God's miraculous pro- 
tection of His chosen people. 


The Bible in worship 


Jews and Christians use the Bible in private and pub- 
lic worship. In public worship, Jews and many Christian 
groups read parts of the Bible according to an official 
schedule. Judaism especially emphasizes the Torah, or 
Law. In worship services, Jews read the entire Torah 
over a one-year period. Simhat Torah, an important Jew- 
ish festival, celebrates the completion of one year's 
reading and the beginning of the next year's. 

In some Protestant churches, the minister may select 
Biblical readings related to the topic of the sermon. 
Readings taken from the Bible are also included in the 

morning and the evening prayer services of the Church 
of England and other Anglican churches. 

In the Roman Catholic Church, Bible passages are 
read during Mass. A series of daily prayers called the di- 
vine office consists almost entirely of Bible passages. 

Appropriate passages from the Bible are read during 
such ceremonies as baptism, marriage, and funerals. 


The Book of Psalms has an important role in) 
and Christian worship. Many psalms have bee 
music and are sung as hymns. Congregations a 
often sing these psalms during services. 

Related articles in Wor/d Book include: 


The Old Testament 

Books and prophets 
Amos, Book of Hosea, Book of Nehemiah, 
Chronicles, Books of Isaiah, Book of of 
Daniel, Book of Jeremiah, Book of Numbers 
Deuteronomy Job, Book of Obadiah, 
Ecclesiastes Joel, Book of Pentateuct 
Elijah Jonah, Book of Proverbs, 
Elisha Judges, Book of Psalms, 
Esther, Book of Kings, Books of Ruth, Bt 
Exodus Lamentations Samuel, 
Ezekiel, Book of Leviticus Song of 
Ezra, Book of Malachi, Book of Zechari 
Genesis Micah, Book of Zephani 
Habakkuk, Book of ^ Nahum, Book of of 


Haggai, Book of 


Peoples and tribes 

Assyria Hittites Philistines 
Babylonia Jews Samaritans” 
Canaanites Levites Semites 
Chaldea 

Other men and women 
Aaron Deborah Joseph 
Abel Delilah Joshua 
Abraham Esau Josiah 
Adam and Eve Gideon Judah 
Ahab Goliath Judah 
Bathsheba Hezekiah Maccabee 
Benjamin Isaac Judith 
Cain Ishmael Lot 
David Jacob Methuselah 

The New Testament 

See the article Jesus Christ. See also the following arti 
Books 

Acts of the Apostles John, Epistles of 


Colossians, Epistle to the 

Corinthians, Epistles to the 

Ephesians, Epistle to the 

Galatians, Epistle to the 

Gospels (Matthew, Mark, Luke, 
John) 

Hebrews, Epistle to the 


Jude, Epistle of 

Peter, Epistles of 
Philemon, Epistle to 
Philippians, Epistle to 
Revelation, Book of 
Romans, Epistle to the 
Thessalonians, Epistles 


James, Epistle of 

The Apostles 
Andrew, Saint Matthew, Saint 
Bartholomew, Saint Matthias, Saint 
James the Greater, Saint Peter, Saint — 
James the Less, Saint Philip of Bethsaida, Sail 
John, Saint Simon, Saint 
Judas Iscariot Thomas, Saint 
Jude, Epistle of 

Other men and women 

Barabbas Mark, Saint 
Barnabas Mary 
Gamaliel Mary Magdalene 
Herod Paul, Saint 
James, Saint Philip the Evangelist 
John the Baptist Pilate, Pontius 
Joseph Salome 
Joseph of Arimathea Stephen, Saint 
Lazarus Timothy 
Luke, Saint Titus 


Magi 


Biblical places 


Ararat Esdraelon, Plain of Nineveh 
Babylon Galatia Palestine 
Bethlehem Galilee Patmos 
Calvary Galilee, Sea of Red Sea 
Cities of refuge Gethsemane Samaria 
Corinth Israel Sinai 
Damascus Jerusalem Sodom and 
Dead Sea Jordan, River Gomorrah 
Eden Judea Syria 
Edom Mount of Olives Tarsus 
Egypt, Ancient Mount Pisgah Ur 
Ephesus Nazareth Zion 
Translations and translators 
James (lj Vulgate 
Jerome, Saint Wycliffe, John 
Tyndale, William 
Other related articles 
Allegory God 
Alpha and Omega Golden rule 
Altar Gutenberg, Johannes 
ie Handwriting on the wall 
Antichrist Hell 
Aes High priest 
n Jehovah 
Arkofthe Covenant Lucifer 
in Manna 
n Messiah 
RN ceed Millennium 
eatitudes Miracle 
Beelzebub Parable 
ie Paradise 
ed Patriarch 
Dead Sea Scrolls Pharisees 
mae Prophet 
Eh Sanhedrin 
Epistle Suap goni 
cribe 
me Horsemen of the Apoca- Tabernacle 
Ypse Ten Commandments 


Fundamentalism 


An Tower of Babel 
eons International 


Outline 
! The Old Testament 
A. Books of the Old Testament 
" E Development of the Old Testament 
| The New Testament 
n Books ofthe New Testament 
i The Ac cbment of the New Testament 
k pocrypha 
: Translations of the Bible 
- The first translations 
- Early English translations 
e Authorized Version 
Thee English translations 
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| The Bible in worship 


Questions 


Who 

Whatwas ee the Vulgate translation of the Bible? 
lew Ti * original language of the Old Testament? Of the 

How did p a ment? 


What a Septuagint get its name? 


50me ways in which the Bible is used in public wor- 


Ship servi 
Why are the Na, 


Cal 
" ye the Synoptic Gospels? 
What aa by the canon? 
Who trar er’ Purpose of a Targum? 


‘an: 
hwat wate’ the Authorized Version of the Bible? 


Meaning ave readers long differed on how to explain the 


of parts of the Bible? 


New Testament books of Matthew, Mark, and Luke 
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Bibliography is a list of books or articles about a sub- 
ject. There is usually a bibliography at the end of a good 
textbook or long article. The bibliography refers the 
reader to other writings that give additional information 
on the subject. 

The term bibliography can also mean a list of books 
written by a particular author. This type is often found in 
the front of books. The word bibliography in Greek 
means the writing, or copying, of books. 

One type of bibliography of the present day de- 
scribes books as well as listing them. It tells what each 
book is about and how it is bound. If several editions 
have been printed, this fact is noted. Book collectors 
often spend hours reading bibliographies that describe 
rare old books and state their value. 

Bibliothéque Nationale is one of the largest librar- 
ies in Europe. It is located in Paris, and is the national li- 
brary of the French people. It is one of the oldest and 
one of the most important libraries in the world. The li- 
brary keeps a copy of every publication printed in 
France. Its collections include about 20 million printed 
volumes, 500,000 magazines, 165,000 manuscripts, 
600,000 maps, 15 million engravings and photographs, 
and about 400,000 coins and cameos. 

Many of the manuscripts in the Bibliothéque Nation- 
ale were once in the Royal Library of King Charles V 
(Louvre library), which was begun in 1367 by Charles. 
Others belonged to the library of the royal Valois family, 
in Blois, France. In the 1500s, King Francis | united the li- 


in Paris, is the national library of 
t and largest libraries in Europe. 


Bibliothèque Nationale, 
France. It is one of the oldes! 
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brary from Blois with his own library in Fontainebleau, 
France. Charles IX brought the library to Paris. The Royal 
Library became the Bibliothéque Nationale in 1795, dur- 
ing the French Revolution. 

See also Library (picture: The Bibliothéque Nationale). 
Bicameral legislature refers to a system of govern- 
ment in which the lawmaking body is divided into two 
separate groups. Many countries have a bicameral legis- 
lature. The system began in England in the 1600's with 
the two houses of Parliament, the House of Commons 
and the House of Lords. See Legislature. 
Bicarbonate of soda (NaHCO,), also known as bak- 
ing soda and sodium bicarbonate, is a stomach alkalizer 
and soothes skin irritations. It is a source of carbon diox- 
ide in baking powders and some fire extinguishers. See 
also Baking powder; Sodium bicarbonate. 

Biceps. See Arm; Muscle. 

Bichat, Marie Francois Xavier (1771-1802), was a 
French surgeon, anatomist, and physiologist. He was the 
first scientist to base anatomy and physiology on the 
study of tissues rather than of organs. Bichat was one of 
the founders of histology, the study of the minute struc- 
ture of animal and vegetable tissues. He urged the use 
of autopsies in studying diseases and performed more 
than 600 autopsies himself. 

Bichat also influenced philosophical thought of the 
1800's. In Physiological Researches on Life and Death 
(1800), he defined life as “the sum total of forces that re- 
sist death." He denied that life could be understood sim- 
ply in terms of physical laws. Bichat was born in Thoi- 
rette, near Oyonnax, France. He studied surgery and 
anatomy at Lyon and Paris. 

Bichir is an African freshwater fish. The body is long 
and narrow, and is covered with hard, shiny, rectangular 
scales. The pectoral (side) fins are fan-like with fleshy 
stalks. There are several species, ranging in length from 
35 to 70 centimetres. 

Bichirs live in the weedy margin of lakes and rivers, 
They feed on small fish and frogs. Bichirs normally 
breathe like most other fish, in that they obtain oxygen 
from water using their gills. Ina drought, or when their 
water becomes fouled, bichirs can take in oxygen by 
breathing air. In this case, the fish's swimbladder acts 
like a lung, absorbing oxygen into blood vessels in the 
thin walls of the swimbladder. 

Scientific classification. Bichirs belong to the family Polyp- 
teridae, genus Polypterus. 

Bichon frise is a breed of toy dog with a distinctive 
white coat of silky curls. The dog originated in the area 
around the Mediterranean Sea, and by the 1300's was 
popular in Italy and Spain. Most bichons are white, but 
some young dogs have cream- or apricot-coloured 
markings. Some dogs have the coat clipped like that of a 
poodle. Bichons have a round head, abundantly covered 
with hair. The skin is black, and can be seen around the 
eyes, nose, and mouth. The tail is raised, and curves 
gracefully over the back. The dogs are about 23 to 28 
centimetres high at the shoulder, and weigh between 3 
and 5 kilograms. 

See also Dog. 

Bickerstaff Papers. See Swift, Jonathan. 

Bicol is a peninsula located in southeastern Luzon, in 
the Philippines. It covers an area of about 12,000 square 
kilometres. The peninsula has a long, deeply indented 


The bichon frise makes an affectionate pet. 


coastline. A string of volcanoes lies in the east and 
northeast. They include Isarog, Iriga, Mayon, and Bulu- 
san. Fertile stretches of level land, enriched by volcanic 
ash, lie between the mountains. These areas include the 
Bicol Valley and the plain of Daet. y 
Abaca and coconuts are the principal crops grown in 
Bicol. Both plants thrive in the rich soil and benefit from 
the rainfall, which is evenly distributed throughout the 
year. Abaca is a plant related to the banana. Its leaf stalks 
are the source of Manila hemp, a water-resistant fibre 
used to make rope and paper. Every part of the coconut 
palm serves a useful function, but copra (dried coconut 
meat) and coconut oil are the major exports of the?! il- 
ippines. 
Bicuspid. See Teeth (Permanent teeth; picture). 
Bicycle is a vehicle with two wheels mounted one 
hind the other on a frame. A rider powers a bicycle Y 
pushing two pedals around ina circle. People use bicy 
cles for transportation, recreation, and exercise. 5 
Bicycles are common throughout the world. In did 
countries, bicycles outnumber automobiles. The chi i 
bicycle-producing nations are Brazil, China, Italy, Japan, 
South Korea, Taiwan, and the United States. 


Kinds of bicycles 


Bicycles are manufactured in various sizes and sles 
Bicycle sizes are based on the wheel diameter. pe 
cycles have a tyre size designated as 700 millimetr also 
Bikes made in countries that use the metric system es. 
come in 300-, 500-, 650-, 675-, and 700-millimetre $n 
Bicycles are available in different frame sizes he lengh 
of different heights. The frame size refers to the E o 
of the seat tube (the cylinder extending from b? [n 
the pedals). There are five main styles of bicyc re edil 
mountain, (2) road, (3) hybrid, (4) juvenile, and (5) sP 
ity. 

Mountain bikes have sturdy frames, flat bo i 
and wide, knobby tyres, suiting them to rides pe 
tracks, forest paths, and other rough terrain. po life 
have front and rear suspensions (spring syster oc 
those of motorcycles, to cushion against roar have 9° 
Wheel size is 700 millimetres. Mountain bikes 
systems that provide up to 21 speeds. 


pars, 
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Reece ring provides recreation and excercise for an entire family, /eft. One of the most popu- 
ycles is the mountain bike, right, a sturdy vehicle suitable for rough terrain. 


che bikes are designed for riding on paved roads. 
it ave thin tyres mounted on 650-, 675-, or 700- 
l'imetre wheels. They have curved handlebars. Their 
S Systems provide up to 21 speeds. There are three 
Rite of road bikes. Road racers weigh between 8 
length A lograms. Their lightness and short wheelbase 
quick een front to rear axle) enable the cyclist to make 
Mal. ROSTER Touring bikes weigh between 9 and 
iar Sate They have attachments for extra racks and 
loia es. The tourer's longer wheelbase adds stabil- 
signed ud heavy loads. Road/sport bikes are de- 
They are ne ting d ei riding and light touring. 
lsthan eeu handling as racers, but they weigh 
we a cross between a mountain bike and a 
Many Aisa ey are made for road and off-road riding. 
are wider ne Commute to work on hybrids. Hybrid tyres 
taln bike an road bike tyres but thinner than moun- 
upto 21 eh Hybrids have gear systems that provide 
Juvenile b s, and flat handlebars. 
smaller y le bikes are designed for children. Most are 
ersions of adult mountain, road, and hybrid 


Bicycle safety rules 


Don'tride double. Don'tstunt. 


models. Popular types are mountain, BMX, and freestyle. 
BMX bikes are for racing on dirt tracks, a sport known 
as bicycle motocross. Freestyle bikes have small frames 
for trick riding. 

Speciality bicycles have special features. The tan- 
dem carries two riders, one in front of the other. Each 
rider uses a separate set of pedals, but there is only one 
chain between them. On a recumbent, the rider sits in a 
reclining position and pedals with the legs extended for- 
ward. Some recumbents are enclosed by a shell that re- 
duces air resistance, enabling the bicycle to reach 
speeds of more than 100 kilometres per hour. 


How a bicycle works 


Power and speed. When the rider pushes the ped- 
als, they turn a sprocket (toothed wheel) called the 
chainwheel. A chain fits around the edge of the chain- 
wheel and extends to a smaller sprocket on the rear 
wheel. As the large sprocket turns, it moves the chain. 
The chain turns the small sprocket and the rear wheel. 

A bicycle's gear system makes pedalling easier at cer- 
tain times. Low gears, which make it easy to pedal up 


Don'thilchrides. 
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hills or against the wind, rotate the rear wheel only a lit- 
tle bit during each turn of the pedals. The use of low Some kinds of bicycles 
gears makes pedalling easier, but slows riders down un- 
less they pedal faster. Riders use high gears for maxi- 
mum speed on level or downhill surfaces. High gears 
rotate the rear wheel many times for each turn of the 
pedals. Riders can pedal more slowly, but pedalling is 
more difficult. 

The gear system consists of sprockets of different 
sizes, the chain, a shifting mechanism called a derail- 
leur, and control levers and cables. The levers are on 
the handlebar or frame. When the rider moves a lever to 
change the gear, a derailleur shifts the chain from one 
sprocket to another. The number of sprockets deter- 
mines the number of gears. For example, a 21-speed 
system has 3 front sprockets and 7 rear sprockets. 

Steering and stopping. The rider uses the handle- 
bar to steady and guide the bicycle, and uses the brakes 
to stop it. Most bicycles have ca//iper brakes which stop 
the bike by pressing two brake pads against the rim of 
the wheel. A rider controls the calliper brakes by 
squeezing levers that are mounted on the handlebar. 
Some bicycles have back-pedal brakes. The rider brakes 
by pushing backward on the pedals. 


Bicycle care and safety 


In most countries bicycles have to meet certain safety 
‘standards. Some countries require bicycles to have front 
and rear reflectors, and wheel reflectors that can be 
seen from the side of the bike. The tyres should be in- 
flated to their recommended air pressure, and the 
brakes and gears should work easily. A bell or horn can 
help avoid accidents by warning pedestrians of the bicy- 
cle's approach. : 

Bicycle riders should obey all traffic laws. Cyclists 5 Tandem 
should also signal when slowing, stopping, or turning. 

When riding in the street, cyclists should ride in the 
same direction as the traffic and stay as close to the 


Bicycle parts 


Handlebar 
Seat or saddle: g- Gear lever 


Cross bar X Brake lever 


Tyre 


nearside of the road as possible. They should not race, 
erform stunts, or hold on to other vehicles. A cyclist 
also should not carry passengers on a bicycle built for a 
single rider. 
Use of bicycles 


Innon-industrial countries, the bicycle is more than a 
means of exercise. In China, most people travel short 
distances by bicycle. In Peking, there are more than 2 
million bicycles and few cars. The Chinese government 
encourages the use of bicycles by giving a subsidy 
(money grant) to cycle owners. Chinese bicycles are 
mainly basic models, with a crossbar. 

The tricycle has proved useful in non-industrial coun- 
tries as an agricultural machine, since it remains stable 
even on the roughest terrain. It is also valuable as a 
means of travel for some disabled people, for whom it is 
fitted with a special hand pedal. Some tricycles for the 
disabled are fitted with a tray, or with panniers (baskets 
or bags), so that the owner can earn a living by selling 
things in the street. In Africa, this is a useful way of en- 
abling disabled people to be self-supporting. 

The bicycle has also provided a way of making a liv- 
ing for some able-bodied people. In many Asian coun- 
tries, for example, pedicabs are a means of public trans- 
port (see Pedicab). But they are hard to pedal. A pedicab 
driver may sometimes have to pedal two people and 
their load a long way in a temperature of over 40° C. 
Motor vehicles have replaced pedicabs in the major cit- 
les of the Orient. 


History 


_ Early bicycles, The first bicycle, a wooden scooter- 
lke vehicle called a cé/érifére, was invented about 1790 
by Comte Mede de Sivrac of France. About 1817, Baron 
Karl von Drais of Germany invented an improved model 
called a draisienne, which had a steering bar connected 
tothe front wheel. A Scottish blacksmith, Kirkpatrick 
Macmillan, added foot pedals to the draisienne in 1839. 
m^ 18705, a new type of bicycle called the penny- 
wh ing or high-wheeler appeared. It had a huge front 
m s" and a small rear wheel. The front wheel of some 
tin i was 15 metres high. Each turn of the pedals 
dui the big wheel around once, so the bike travelled 

Hs distance with a single turn of the pedals. 
hes 1885, J. K. Starley, an English bicycle manufac- 

7È produced the first commercially successful safety 
Rack The safety bicycle had wheels of equal size, 
Wheel made it easier and safer to ride than a high- 

ck er. By 1890, bikes had air-filled rubber tyres. The 
add Pedal brake and adjustable handle bars were also 

aed about this time, 

icycles were very popular in the later half of the 

tar ee the early 1900's, the development of the 

Cycli ed many people to lose interest in bicycles. 
has be ng today. Since the early 19705, bicycle riding 
World, Ce increasingly popular in many parts of the 
Prompt oncern for health and physical fitness has 
of pu d many people to choose bike riding as a form 
or joe Many cities have established special lanes 

dene in parks and along city streets. Bicycle racing 

ee ac easing in popularity (see Cycling). 
E also Pedicab; Unicycle. 
= racing. See Cycling. 
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Safety bicycle, 1880's 
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Detail of The Rocky Mountains (1863), an oil painting on canvas; Metropolitan Museum of Art, New York City 
A Bierstadt painting shows a panoramic view of the Rocky Mountains. Bierstadt gained fame - 
during the mid-18005 for his monumental romantic landscapes of the American West. These paint- 
ings were praised for their many details as well as for their vast scale. 


Biedermeier is the name of a style of design that de- 
veloped in the German-speaking countries of Europe 
during the early 1800s. The name came from a humor- 
ous character in German popular literature of the 1830's. 
"Papa Biedermeier" stood for family life, conservative 
values, and solid, comfortable living. The term Bieder- 
meier was applied to architecture, interior design, and 
the decorative arts. Today, it is chiefly associated with 
comfortable German furniture for the home that was 
produced between 1820 and 1850. 

Biedermeier furniture was an adaptation of the Em- 
pire style of France in the early 1800's. Both styles shared 
simple design and plain outlines. But the Biedermeier 
version was lighter in scale and colour, emphasizing yel- 
lowish-brown fruitwood. Decoration featured simple 
carved designs or plain applied ornaments in contrast- 
ing brass or wood. 

See also Furniture (The Biedermeier style). 

Biennial is a plant that requires two years or two 
growing seasons to complete its life cycle. In the first 
season, the seeds of biennial plants sprout and grow, 
producing leaves and roots. During the winter, the 
plants remain dormant. The next spring and summer, 
they bear flowers, produce seeds, and then die. Thus, 
biennial plants make and store food in the first growing 
season and reproduce in the second growing season. 
Several common vegetables, including beetroot, car- 
rots, parsley, parsnips, and turnips, are biennials. People 
harvest these vegetables during or soon after the first 
growing season. 


See also Annual; Gardening (Cultivating an outdoor 
garden); Perennial. 

Bierce, Ambrose Gwinett (1842-19147), was an 
American writer and journalist. He became best known 
for his realistic war stories and for his tales of horror / 
and the supernatural. Bierce developed a crisp n 
cise writing style. The characters in his stories are p 
by the lowest instincts. Many act like animals, with lit e 
conscience. The stories show the author's lifelong fas 
nation with cruelty and death. 

Bierce's most intus collection of stories is Tales of 
Soldiers and Civilians (1891). From 1881 to 1906, he e 
wrote hundreds of satirical word definitions for a » 
paper column. Many of these definitions were E 7; 
in The Cynics Word Book (1906), later published a 
Devil's Dictionary. 

Bierce was bom to poverty-stricken parents e 
in Meigs County, Ohio, U.S.A. He fought courage 
for the North in the American Civil War (1861 -18 a 
was seriously wounded. The effects of his early n 
and brutal war experiences intensified his natum 
gloomy temperament. He gained the nickname Califor 
Bierce.” In 1866, Bierce settled in San Francisco at 
nia, U.S.A., where he became a journalist. His P RS 
and cynical writings made him one of the rs 
and powerful literary figures in California. In a coll 
Bierce moved to Washington, D.C, to become af 
nist for the chain of newspapers published by atrip!? 
Randolph Hearst. Bierce disappeared while on 
Mexico, and it is not known how he died. 


Bierstadt, Albert (1830-1902), was one of the greatest 
American romantic landscape painters. He first viewed 
the scenic grandeur of the American West in 1859, while 
travelling with a surveying expedition. He made on-the- 
spot sketches and took photographs that he later devel- 
oped into large panoramas of Western mountains. 
loosely based on his sketches and photos, his paintings 
expressed the grandeur of the landscape, emphasized 
by his use of dramatic lighting. Bierstadt received 25,00C 
US. dollars for one painting, the highest price paid for 
an American painting at that time. His reputation de- 
clined, however, late in his career. Today, his paintings, 
especially those on a smaller and more controlled scale, 
are popular because of a new interest in the romantic 
movement of the 1800's. 

Bierstadt was born in Solingen, Germany. He was 
taken to New Bedford, Massachusetts, U.S.A., as a baby. 
Bifocals. See Glasses. 
n and Little Dippers. See Ursa Major and Ursa 

inor. 
Big bang theory. See Cosmology (The big bang the- 
ory); Gamow, George. 
Big Ben is the great bell in the clock tower of the 
Bus S Parliament in London. Big Ben weighs 12 met- 
ee is 2.7 metres in diameter and 2.3 metres high. 

ig Ben first boomed out in 1859. On New Year's Eve, 
1925, the bell was first heard on radio, and on New 
race 1949, it and the floodlit clock belfry appeared 
P cn It was installed during the time that tall, 
E sn enjamin Hall served as commissioner of 

. He was called Big Ben, and members of Parlia- 

ment named the bell after him. 


Big Ben, above, is a famous 
bell in the clock tower, /eft, of 
the Houses of Parliament in 
London. The bell weighs 12 
metric tons. It stands 2.3 me- 
tres high and has a diameter 
of 27 metres. Big Ben first 
tolled in 1859. 
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The clock connected to Big Ben is famed for its accu- 
racy. The clocks mechanism weighs about 4.5 metric 
tons. Until 1913, it was wound by hand. Since then, an 
electric motor has wound it. 

Big Five refers to the five permanent members of the 
Security Council of the United Nations (UN). These are 
China, France, Russia, the United Kingdom, and the 
United States. The Soviet Union held a permanent seat 
on the council until the nation broke up into a number 
of independent countries in 1991. That same year, Rus- 
sia, which had been part of the Soviet Union, took over 
the Soviet seat. Nationalist China (Taiwan) held a seat on 
the Security Council until 1971, when it was expelled 
from the UN. At that time, the People's Republic of China 
(Communist China) was admitted to the UN and given a 
permanent seat on the Security Council. See also United 
Nations (The Security Council). 

Big Three. See World War II (The strategy). 

Big top. See Circus. 

Bigamy is the crime a man or woman commits by 
being married to two (or more! people at the same time. 
In a few countries marriage to more than one person at 
a time is permitted. 

A man is guilty of bigamy if he deliberately takes a 
second spouse knowing that his first spouse is neither 
dead nor legally divorced. A woman is equally guilty if 
she takes a second spouse under the same circum- 
stances. Sometimes a person may believe the first 
spouse to be dead, and remarry without deliberate in- 
tent of bigamy. If the first spouse reappears, proof must 
be offered that there was a false report of death or that 
there has been no knowledge of the first spouse's exist- 
ence for a specified period (usually between five and 
seven years). When this proof is accepted, a person will 
not be found guilty of bigamy. However, the second 
marriage would still be declared invalid. 

It is the contracting of the second marriage that con- 
stitutes the criminal act, not the living together as man 
and wife. In this respect, bigamy is related to fraud 
(criminal deception). A bigamist (person knowingly 
going through with a bigamous marriage ceremony) 
pretends to be free to marry, and thereby fraudulently 
undertakes the legal obligations of marriage. 

Bigamy can complicate the lives of many people, as 
legitimacy, inheritance, maintenance payments, and 
property and pension rights may all be affected. The 
punishment for bigamy is usually a term of imprison- 
ment. 

See also Divorce; Fraud; Marriage; Polygamy. 
Bigfoot is a humanlike creature said to live in the Pa- 
cific Northwest of North America. Canadians call it 
Sasquatch. Bigfoot stories resemble those about the 
Abominable Snowman, a hairy beast said to live in the 
Himalaya and other mountainous areas of central and 
northeastern Asia (see Abominable Snowman). 

Hundreds of people have reported seeing the bigfoot 
or its footprints. They describe the creature as standing 
from 2 to 3 metres tall and weighing more than 250 kilo- 
grams. Like an ape, it has thick fur, long arms, powerful 
shoulders, and a short neck. It supposedly walks like a 
human being and leaves footprints that measure about 
40 centimetres long and 15 centimetres wide. 
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Evidence of the bigfoot's existence has not been suf- 
ficient to convince most scientists. Many scientists be- 
lieve that some of the evidence, which includes foot- 
prints and photographs, has been faked. 

Bigge, John Thomas (1780-1843), was appointed 
commissioner to inquire into the affairs of New South 
Wales, Australia, in 1819. Bigge quarrelled with Lachlan 
Macquarie, the governor of New South Wales, over the 
status and rights of emancipists (pardoned convicts). In 
his report, Bigge recommended that they should have 
rights but not be allowed to hold responsible positions. 
He also recommended that New South Wales produce 
only wool, and discourage manufacturing industries. 

Bigge landed in Sydney on Sept. 26, 1819. Between 
1819 and 1821, he toured New South Wales and Van 
Diemen's Land (now Tasmania). He soon became 
friendly with the exc/usives (wealthy free settlers). The 
British government accepted most of his proposals, and 
Macquarie resigned soon afterward. 

Bigge was born in Northumberland, England. He be- 
came a barrister in 1806. Bigge served as the chief jus- 
tice of Trinidad, in the West Indies, from 1815 to 1818. 
Bighorn is a species of wild sheep found only in North 
America. Male bighorn sheep have massive horns that 
curve backward from the forehead, down, and then for- 
ward. The horns may measure 1 to 1.5 metres long, with 
a circumference of up to about 45 centimetres at the 
base. Female bighorns have very short horns that are 
only slightly curved. 

Bighorns are also called mountain sheep. They live in 
the mountains from east-central British Columbia, Can- 
ada, to Baja California in northwestern Mexico. Bighorns 
that inhabit the slopes of the Rocky Mountains and Si- 
erra Nevada are dark greyish-brown in colour. Those 
that live farther south in the mountains of the desert 
have coats of pale buff. All bighorns are creamy-white 
on the lower parts of their bodies, with patches of 
creamy-white on their rumps. 

The size of bighorns varies, depending on their sex 


ur rr 


A bighorn ram has massive, curved horns. Bighorn sheep live 
in the mountains of North America. 


The trumpet creeper, above, is a member of the bignonia 
family. This plant has trumpet-shaped blossoms. The bignonia 
family includes flowering vines, shrubs, and trees. 


and the regions in which they live. The rams (males) gen- 
erally are much larger than the ewes (females). In the 
northern mountains, bighorn rams may stand over 1 
metre high at the shoulder and may weigh up to 140 
kilograms. Ewes in this region are about half the weight 
of the rams. In the desert mountains, rams rarely weigh 
more than 90 kilograms and most ewes weigh less than 
50 kilograms. 

Male bighorns usually live in groups of 2 to 15 ani- 
mals. Females and young live in separate groups, usu 
ally of 5 to 30 animals, During the mating season, rams 
often engage in long, spectacular fights. Typically, the 
male that has the largest horns wins. 

Ewes bear one lamb about 175 days after mating. 
Male bighorns reach maturity at about 7 to 8 years of 
age. Females mature at about the age of 4. M 

Bighorns feed on grasses and low shrubs. Their chief 
enemies are wolves, coyotes, and mountain lions. Big- 
horns are also endangered by diseases of livestock and 
by the spread of industrial developments, which have 
destroyed much of the animal's habitat. 

Another species of North American wild sheep, 
called Da//'s sheep or thinhorn, is closely related to the 
bighorn. Dall's sheep are smaller than bighorns and 
have more slender horns. They range in colour from. 
white in the northernmost part of their range to black in 
the southernmost part. " 

Scientific classification. The bighorn belongs to the family 
Bovidae. It is Ovis canadensis. Dall's sheep is Ovis dalli. : 
Bignonia is the name of an American family of climb 
ing shrubs, vines, and trees. Bignonias are found in he 
warm climates and grow wild in the Eastern and Sout 
ern United States. Their colourful flowers are trumpet 
shaped. The trumpet creeper is one of the most beat! 
ful bignonias, with large, bright orange flowers. It is 
grown as an ornamental plant in areas with warm, 
summers. It can look spectacular climbing up à Wa” ja 

Scientific classification. Bignonias belong to the bign : 
family, Bignoniaceae. The trumpet creeper is Campsis radi 

See also Calabash; Catalpa; Jacaranda. 


Bihar is one of India's poorest states and the most 
densely populated. In the north, the flat plains of the 
Ganges (Ganga) River are an agricultural area. The Chota 
Nagpur Plateau in the south has rich mineral resources. 
Coal and iron ore are mined in this region. 


People and government 


People. Bihar has one of the largest populations of all 
the Indian states. Nearly half of the population is below 
the poverty line. Bihar has one of the lowest literacy 
rates in India, with just over a quarter of the population 
ableto read and write. It also has one of the highest in- 
fant mortality rates in India. In towns, 60 out of every 
1000 children die before reaching the age of one year. 
Inrural areas, the rate is nearly twice as high. 

Hindi is the main language. It is spoken by more than 
90 per cent of the people. Bhojpuri, Magahi, Maithili, 
and Urdu are also spoken on the plains. Bihar has many 
tribal groups, particularly in the Chota Nagpur region. 
Kurukh, Mundari, and Santali are among the more im- 
portant tribal languages. About 83 per cent of the popu- 
lation are Hindu, 14 per cent Muslim, 1 per cent Chris- 
tian, and 0.1 per cent Sikh. Christianity is important 
among three tribes, the Kharia, Munda, and Oraons. 
Only the Ho tribe follows animist beliefs (see Animism). 

Government. Bihar has 54 elected members in the 
lok Sabha (lower house) and 22 nominated representa- 
tives inthe Rajya Sabha (upper house) of the Indian na- 
tional parliament. Bihar has a legislative assembly with 
380 members elected from 54 constituencies. It also has 
alegislative Council with 96 members. The state is di- 
Vided into 39 administrative districts. 


Economy 


coon and fishing. Bihar is mainly an agricul- 

fice, in Bihar's agriculture reflects its location be- 

Dna ity wet east and the drier west of the Indian 

Mi i ce is the major crop everywhere and is grown 

cua Cn Wet-season crop. Barley, maize, pulses (the 

Bes in) nous pod vegetables, such as beans, chick- 
and pigeon peas), and wheat are also important. 


t Ganges River, or 
tnl ees through the cen- 
ofi ^ of the Indian state 
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Facts in brief about Bihar 


Area: 173,877 km'. 

Population: 1997 census—86,338,853. 

Capital: Patna (summer capital, Ranchi). 

Largest cities: Patna, Ranchi, Jamshedpur, Dhanbad, Bhagal- 
pur, Gaya, Munger, Hazaribagh. 

Chief products: Agricu/ture—rice. Manufacturing—heavy engi- 
neering, mica, steel. Mining—bauxite, coal, iron ore, uranium. 

Origin of name: from vihara (‘monastery’). 


The main cash crops are chillis, jute, oil seeds, potatoes, 
sugar cane, and tobacco. Jute is grown in the far east of 

the state, where conditions are not very favourable, and 

the quality of the crop is poor (see Jute). 

Many farmers grow fruit and vegetables. Mangoes 
are a particular speciality. Forest covers about 19 per 
cent of the area of the state. Important forest products 
are kendu leaves, /ac (the insect resin used to make shel- 
lac), and sal seeds and timber. The sal is an important 
local tree. Lac insects feed on the sap of the sal and se- 
crete lac on its twigs. People harvest the lac by gather- 
ing the sal twigs. Sal wood is used for building and con- 
struction. Its bark yields a black dye and resin used in 
making typewriter ribbons and carbon paper. 

North Bihar is India's biggest producer of freshwater 
fish. More than half of the catch is sold in Calcutta. 

Manufacturing. Chota Nagpur is the main centre of 
industry. The Indian government used foreign aid to de- 
velop the Damodar Valley in Chota Nagpur under the 
River Valley Development Authority. Bokaro steel mill in 
the Damodar Valley project area and Bharat Heavy Engi- 
neering at Ranchi are two such developments, Other in- 
dustrial sites include an oil refinery at Barauni, an alu- 
minium plant at Muri, a nylon factory in Bhojpur, and a 
watch factory at Ranchi. 

There are several craft industries. Madhubani paint- 
ing is done by women from the Mithila region. Tradi- 
tional vegetable dyes are obtained from leaves, mixed 
with goat's milk. The "paint" is then used on handmade 
paper. Women from the same district also weave a spe- 
cial grass, called sikki. They make brightly coloured 
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Steel is produced, above, at Jamshedpur, in Bihar. The state 
has large deposits of iron ore, from which steel is made. 


boxes and baskets. Bihar is also known for its wooden 
toys, metal figures, and leather goods. 

Mining. Bihar contains 40 per cent of India's mineral 
wealth, including coal, copper, and iron. It also has 
major deposits of bauxite (the ore from which alumin- 
ium is made). These deposits lie on the Chota Nagpur 
Plateau in the south and have caused rapid industrial ex- 
pansion in Jamshedpur, Ranchi, and Dhanbad. 

Bauxite production more than doubled in the 1970's 
and 1980s, It is mined at Lohardaga, 50 kilometres west 
of Ranchi. Narrow-gauge trains transport it to Luri, south 
of the Damodar River, for processing. 

Bihar produces more than half of India’s total mica 
production. But the decline in world demand for mica 
has hit the industry badly. Bihar's production dropped 
from 15,000 metric tons in 1971 to under 3,500 metric 
tons in the early 19905. Hazaribagh, about 70 kilometre 
north of Ranchi, is the main centre of production. 


Bihar is a landlocked state in northeastern India, stretching 
south from the foothills of the Himalaya. 


Women and children split the mica into sheets, which 
are no more than 0.04 millimetre thick. See Mica, 

Transportation and communication. Bihar has 
about 26,000 kilometres of surfaced road. The Grand 
Trunk Road crosses it from east to west linking Calcutta 
and Delhi. Until the 1980's, the difficulty of crossing the 
Ganges at Patna limited travel to and from north Bihar, A 
new bridge, the longest river bridge in the world, has 
now opened up road traffic on the main road routes to 
the border with Nepal. There are many good roads in 
the Chota Nagpur region. 

Patna has the main airport in the state. The airports at 
Jamshedpur and Ranchi have services to Patna. 

There are more railways in south Bihar than in the 
north, and major routes from Calcutta to Delhi and Bom- 
bay pass through the state. There have been major rail 
improvements in the Damodar Valley, as well as an am- 
bitious electrification programme. 

More than 96 per cent of the area is within reach ol 
radio, and 75 per cent can receive television. Nationa 
newspapers are available in all the major centres, an 
regional Hindi newspapers are published in Patna and 
Ranchi. But the newspaper circulation of only 5 news 
pers for each 1,000 people is among the lowest in India 


Land 


Location and description. Bihar is a landlocked 
state. Bihar shares an international border to the nort 
with Nepal. To the east is West Bengal and to the south 
Orissa. Bihar has a short border with Madhya Pradeshto 
the southwest, and its western border is with Uttar Pra 
desh. 

From the Siwalik foothills of the Himalaya, the bound 
ary stretches 600 kilometres south to the forested bor 
ders of the Chota Nagpur Plateau, while its maximum 
east-to-west width is about 480 kilometres. 

Land features. The Ganges River runs from westio 
east through the heart of the plains which comprise the 
state's central region. The plains are almost flat and lie. 
about 75 metres above sea level. 

The Chota Nagpur Plateau is not one plateau, but 
series of plateaus and valleys. The highest, Hazaribag 
Plateau, has an average height of about 1,100 metres. t 
highest point is the granite peak of Parasnath (1,365 me 
tres). The next lower plateau, Ranchi Plateau, is com- j 
posed of granite with undulating topography and aver 
ages 600 metres above sea level. The highest of the g 
remaining plateaus has an average elevation of 300 mi 
tres. The valleys and plains of the Chota Nagpur reg 
lie between 200 and 300 metres. The most importan" 
the valleys is the Damodar Valley. In the late be 
fifth of the land in Chota Nagpur was still forested. " 
area has since decreased dramatically. The Chota b 
pur Plateau, despite being an area of industry, 5 oa 
tensively cultivated. However, some large areas 0'§ 
forest remain. , m 

Rivers. By the time the Ganges reaches Bihar fro m 
the northwest, it is one of the world's major rivers 
ing the monsoon season, it receives heavy rains e (see 
water released by melting snow from the Himalay ay be 
Monsoon). At Patna, in central Bihar, the Ganges ™ 
over 15 kilometres wide during July and August s from 

The Ganges is joined by its northern tributar 
the Nepal Himalaya, such as the Ghaghara, Ganda“ 


Kosi. The Son River joins the Ganges from the south- 
west. To the north of the Ganges are old river beds, 
which fill up with water to form chains of lakes during 
the monsoon. These lakes are a vital source of fish. 

Torrential rain in the Himalayan foothills leads to 
major floods in some of the rivers, such as the Kosi. Be- 
cause of the flatness of the Ganges Valley, such flooding 
isdisastrous. The Kosi has shifted course frequently and, 
over a period of 130 years, has moved more than 110 
kilometres westward. It also deposits vast quantities of 
alluvium (deposits of sand and coarse silt), which de- 
stroy previously fertile land. 

The state authorities built a major protective embank- 
ment in 1960 to limit the flooding and westward move- 
ment of the Kosi, protecting 265,000 hectares of agricul- 
tural land, Attempts to control the Kosi by building dams 
are still under consideration. However, the project is 
hard to bring into effect because of the very large 
amounts of silt. Other problems are that the Himalayan 
foothills are an earthquake zone and that the dams 
would have to be built outside India, in Nepal. 

To the south of the Ganges is another stretch of allu- 
vium. It is much shallower than that to the north of the 
river and about 150 kilometres wide. When the Ganges 
isin full flow, this southern alluvial strip is subject to se- 
vere floods between July and October. The alluvium 
barely covers the ancient rocks which form the Chota 
Nagpur Plateau and emerge in broken hills to the south. 
There is open parkland in Chota Nagpur, where much of 
the original forest has been cleared. 

The plains of the Ganges are widely cultivated. As a 
result, little natural vegetation remains. Along the foot- 
hills of the Himalaya, sal forest was once widespread 

Utis now much less extensive. Grasses and bamboo 
ramon in the marshy areas. Forest clearance has 
P rapidly in both north and south Bihar. The 
Eus s argely removed the once extensive forests 
Aion au sal on the Chota Nagpur Plateau. Another im- 
fein x was the asan. Its sweet, edible leaves were 
though Ta s alcoholic drinks, or fed to silkworms. Al- 
Er be of the forested land has been cleared, the 
y The r and areas still have attractive parkland scen- 

ki; rening forests continue to supply lac. Bam- 
or making paper, and banyan, pipal, and 


Palmyra palm are common. 


Cra 

aries x 

t0 store the Such as this one built in the 1700s at Patna, are used 
© state's grain crops. 
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Animals. As the forests have been cleared, the habi- 
tat of Bihar's wildlife has been reduced. Elephants, leop- 
ards, and tigers are still found, mainly in reserves, along 
with bears, deer, and a range of small mammals. 

Climate. The average minimum temperature on the 
plains of the north is 11 °C, rising to 27 °C from June to 
August. Average maximum temperatures range from 
24°C in January to 39 °C in May. Temperatures then fall 
slightly after the start of the rainy season. On the Chota 
Nagpur Plateau, it is several degrees cooler in both win- 
ter and summer. 

Most of Bihar receives more than 1,100 millimetres of 
rain a year. The east receives more than the west. About 
95 per cent of the rain falls between June and Septem- 
ber. Only 8 millimetres falls in November and Decem- 
ber, and a further 15 millimetres in March and April. 


History 


Archaeologists have found agricultural settlements in 
Bihar from before 2000 B.C. Cities emerged in the area 
around the 5005 B.C. The ancient Indian state of Ma- 
gadha dominated the region during this period. It be- 
came the centre of a succession of powerful kingdoms. 
Some of the kings were outstanding administrators. 
Bimbisara (reigned 544-493 B.C) unified and strength- 
ened his kingdom and maintained good relations with 
neighbouring states and contacts as far afield as Taxila 
in the northwest. His successor Ajatasatru (reigned 493- 
462 B.C) was another outstanding ruler. These and other 
Magadha kings expanded the territories they ruled to 
form a major Indian empire. 

During the period of Magadha rule, the region of 
Bihar experienced changes in social and economic life. 
As towns grew in number and size, trade and com- 
merce developed. There were also changes in religion. 
The Magadha rulers supported the emerging religions 
of Buddhism and Jainism. There are many places in 
Bihar that are associated with Gautama Buddha, the 
founder of Buddhism, and Vardamana Mahavira, the 
founder of the Jain faith. 

Toward the end of the 300 B.C, a new empire 
emerged in the Bihar region, as Chandragupta Maurya 
overthrew the last of the Magadha rulers. Chandragupta 
Maurya reigned from about 321 B.C. to about 298 B.C. 
and laid the foundations of the Maurya Empire. This was 
the first empire to unite most of India under one ruler. 

The early Magadha kings had their capital at Raja- 
griha, 100 kilometres west of the modern city of Patna. 
Stone walls with a perimeter of about 40 kilometres sur- 
rounded Rajagriha. When Chandragupta Maurya came 
to power, he moved the capital to Pataliputra, the site 
where Patna now stands. Pataliputra had the shape that 
Patna has today—a long, narrow city stretching along the 
bank of the Ganges River. 

Chandragupta's grandson was the great emperor 
Asoka, who became ruler of all India except the south. A 
pillar bearing one of Asoka's edicts (messages to his. 
people) has a capital with lions facing the four directions 
of the compass (see Asokal. j 

For 600 years after the death of Asoka in 232 B.C, the 
Bihar region was ruled by fairly insignificant c/ans (fami- 
lies). Then the Guptas came to power. These kings en- 
couraged a flowering of Hindu culture, known as the 
classical period, in the A.D. 300 and 400. The poet and 
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dramatist Kalidasa and the astronomer Aryabhata were 
great intellectuals of this period. The Guptas expanded 
their territory despite defeat by the Huns. 

Turks and Afghans arrived and defeated the Hindu 
rulers in 1197. From that time the influence of Muslim 
political power in Bihar was very strong. The Delhi sul- 
tans and a succession of local Muslim rulers, independ- 
ent of Delhi, controlled the region until the 1500s. Sher 
Shah Suri, Bihar's ruler, won fame for his defeat of the 
Mughal emperor Humayun in 1539. Sher Shah became 
emperor of northern India. Bihar became Mughal terri- 
tory during the reign of Akbar (1556-1605). Muslim place 
names, such as Aliganj and Hajipur, are evidence of 500 
years of Muslim political dominance. 

The Mughals retained Bihar until the British won the 
Battle of Buxar in 1764 (see Buxar, Battle of). At that time, 
Bihar was still part of Bengal, but later the two regions 
were separated. Bihar became a province under British 
rule and declined into poverty. The British (United King- 
dom) government's policy of granting land ownership to 
local zamindars (tax collectors) meant hardship for 
Bihar's peasants. The region became a breeding ground 
for resistance to the British and for nationalist move- 
ments and rebellions. 

Bihar took its present form at India's independence in 
1947, It lost two districts, Purnea and Manbhum, to West 
Bengal during the 1956 reorganization of India's states, 

During the 1900s, Bihar continued to be one of India's 
poorest and most badly administered states. Through- 
out the 1980s, there were outbreaks of violence be- 
tween castes in the countryside (see Caste). There con- 
tinues to be a shortage of land, and settlers have 
brought more and more land under cultivation. This has 
reduced the forest cover essential to the traditional way 
of life of tribal peoples. At the same time, few of Bihar's 
tribal people have the opportunity to work in new in- 

dustries. Jobs tend to go to the more educated Hindi- 
speaking Biharis. For over 100 years, emigration from 
the state has exceeded immigration. The poor have 


River transport is used ex 
tensively to carry goods inthe 
state of Bihar. 


moved to cities such as Calcutta and Bombay or to work 
on tea plantations, Hundreds of thousands of Biharis 
travel to regions such as Punjab and Haryana to work 
during harvests. ie 
The Congress Party of India has dominated the politi 
cal life of Bihar since 1947. But it has not been com- 
pletely unopposed. Communists and socialists had com 
siderable influence in Bihar's political affairs at one time. 
In the elections of 1969 and 1977, the Congress Party 
was defeated and non-Congress governments ruled He 
state. The Congress Party returned to power in 1980, 
the Janata Dal Party won an overwhelming victory in : 
1989. In the general election of 1991, the Janata Dal re 
tained its large majority. " 
In recent fala radical group known as the Mr 
People's Front has gained considerable political m u 
ence in Bihar. There is also a powerful movement for 
the formation of a separate state in the tribal region, 
Jharkhand. 
Related articles in World Book include: 
India, History of 
India, Government of 
Maurya Empire 
Mughal Empire 
Sher Shah Suri 
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enment. ings for 
Gaya is a holy place for Hindus. Pilgrims make offeri rable of the 

their ancestors at the Vishnupad temple and the te 
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Maurya Empire. The city contains remnants from al ] 
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Bihzad, Kamal ad-Din (1450-1537), was the most fa- 
mous of the Persian miniature painters. He illustrated 
many famous Persian manuscripts, among them the 
Timur Namah, Saadi's Gulistan, and Nizami's Khamsa. He 
excelled in drawing battle scenes full of dramatic move- 
ment. He also painted romantic and lyrical nature scenes 
with delicacy and beauty. His pupils brought his style of 
painting to Herat (now in Afghanistan), Bukhara in cen- 
tral Asia, and India. Bihzad was born in Herat, and 
moved later to Tabriz. There, he became a favourite of 
the Safawid Shahs (rulers) Ismail and Tahmasp. 
Bike. See Bicycle; Motorcycle. 
Bikini Atoll is an isolated ato// (ring-shaped reef) in 
the northwestern Marshall Islands group in the Pacific 
Ocean. For location, see Pacific Islands (map). Bikini's 
§0-kilometre-long reef encircles a lagoon. Large breaks 
in the reef allow ships to enter and leave the lagoon. 
There are 26 is/ets (tiny islands) on Bikini's reef. 

After World War II ended in 1945, the United States 
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moved the atoll's population to Rongerik Atoll and later 
to Kili Island, both also in the Marshall Islands, so that it 
could use Bikini Atoll as a site for testing nuclear 
bombs. Following the United States announcement in 
1968 that the radiation had been reduced to a safe level, 
some people returned to Bikini. Iri 1978, the Bikinians 
won a lawsuit against the U.S. government, requiring 
that the United States conduct a scientific survey to de- 
termine whether the atoll was fit for human life. That 
same year, U.S. officials announced that radiation levels 
were not safe, and the people were resettled elsewhere. 
Lawsuits filed against the United States for damage to 
health and property have resulted in financial compen- 
sation for the Bikinians. In 1988, the U.S. government set 
up a 90 million U.S. dollar trust fund to pay for the reha- 
bilitation and resettlement of Bikinians on the atoll. 

See also Marshall Islands. 

Biko, Steve (1946-1977), a black leader in South Africa, 
died of brain injuries in prison. His death received 
worldwide publicity at the time. His story became even 
better known through the film Cry Freedom, made by 
the British film producer Sir Richard Attenborough in 
1987. 

Stephen Bantu Biko was born at King William's Town, 
in Cape Province (now Eastern Cape). As a medical stu- 
dent at the University of Natal, Biko led fellow black stu- 
dents out of the white-dominated National Union of 
South African Students (NUSAS) in 1968. He formed the 
South African Students Organization (SASO), based on 
the principles of black consciousness. The movement 
emphasized black values and culture and rejected white 
culture and white liberalism. The organization believed 
the liberation of blacks had to be achieved by blacks. 
The movement was banned a month after Biko's death. 
Bilbao (pop. 433,030), a city in north-central Spain, is 
the capital of Vizcaya province. For location, see Spain 
(political map). 

Bilbao is a manufacturing and trading centre in a rich 
iron-mining region. It is an important seaport, though it 
lies about 13 kilometres from the Bay of Biscay. The 
Nervión River flows through Bilbao to the bay. The city's 
exports include iron and steel, wine, flour, paper, glass, 
and hides. 

Bilbao was founded in about 1300. In 1936, during the 
Spanish Civil War, it served as the seat of the Basque 
Republic. 

Bile is a fluid secreted by the liver. Bile helps the body 
digest and absorb fatty foods. It also rids the body of 
certain waste products. The liver secretes bile continu- 
ously, producing about 1 litre per day. Bile flows from 
the liver into a tube called the hepatic duct. This tube 
connects with the common bile duct which leads to the 
small intestine. 

Except after meals most of the bile does not proceed 
directly to the intestine. Instead, it enters the gall blad- 
der, a pouch attached to the common bile duct. There, 
bile is stored and concentrated until needed. After fatty 
foods enter the small intestine, the gall bladder con- 
tracts, sending bile through the common bile duct and 
i intestine. 
os SpA properties result from bile salts, which 
are made by the liver from a fatty substance called cho- 
lesterol. Bile salts break up globs of fat into tiny particles 
that digestive enzymes in the small intestine can attack. 
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Bile salts then temporarily link to the digested fats to 
speed up the absorption of fats through the intestinal 
wall. They also help the body absorb the fat-soluble 
vitamins—vitamins A, D, E, and K. Most of the bile salts 
return to the liver through the bloodstream. 

Bile contains various waste products that eventually 
become part of the faeces (solid body wastes). One of 
these waste products, bilirubin, is formed from the 
breakdown of red blood cells. Bilirubin joins with fat- 
soluble chemicals in the liver to form a product that is 
discharged in the bile. Bilirubin gives bile its colour, 
which ranges from brown to greenish-yellow. Other 
waste matter in the bile includes excess cholesterol and 
certain poisons that the liver removes from the blood- 
stream. 

See also Gall bladder. 

Bilharziasis. See Schistosomiasis. 

Bilirubin. See Jaundice. 

Bill. See Bird (picture: Types of bills). 

Bill comes from the Latin word bulla, a seal that was 
used on documents during the Middle Ages. Gradually 
the word came to be used for the paper itself. In Eng- 
land and France, the similar words bil/ and billet meant 
less formal writing as well. In English, the term refers to 
many written or printed papers. These are bills of attain- 
der, exchange, health, rights, and sale. The most impor- 
tant types of bills are described below: 

In accounting, a company may receive promissory 
notes, drafts, and bills of exchange. \f these are made 
payable to the company, the bookkeeper records them 
as Bills Receivable. Notes given or drafts accepted by 
the firm are entered as Bills Payable. 

In commerce, after goods are sold, the buyer re- 
ceives a statement (bill of money due). An invoice (bill of 
goods) is also usually sent. It lists the goods, their 
prices, and terms of sale, such as discounts and ship- 
ping charges. 

In law, a person may be formally accused of crime in 
a detailed written statement known as a bill of indict- 
ment. Several other types of legal statements are also 
called bills. 

In lawmaking, in democratic countries, a new law 
can take effect only after the government or political op- 
position has introduced a bill for discussion by the 
country's political representatives and that bill has been 
ratified (approved). 

In transportation, a bill of lading is the main docu- 
ment in the transaction between the carrier and shipper. 
It acts as a receipt, as routing instructions, and as evi- 
dence of ownership of the goods. A waybill is the land 
and air carriers' official routing and accounting docu- 
ment. In water transportation, this document is often 
called a manifest. 

Related articles in World Book include: 

Bill of health Bill of rights Note 

Bill of lading Bill of sale Veto 

Bill of exchange is a written order signed by the 
party ordering it, which directs a second party to pay to 
a third party a fixed sum of money at a certain time. The 
word party may refer to an individual, a bank, or a com- 
pany. The party that orders the bill is called the drawer, 
of the bill. The second party is the drawee, and the third 
party is the payee. Sometimes the drawer of the bill may 
order that payment be made to the drawer. 


A bill payable on demand is called a sight or demand 
bill or a cheque. A bill payable at a specified time is 
called a time bill. This type of bill is presented to the 
drawee. When accepted, the bill becomes an accept- 
ance. The drawee is then legally required to pay the 
payee the amount shown on the bill. 

Bills of exchange are often used to finance the move- 
ment of goods within a country or between one country 
and another. To take possession of (become the owner 
of) the goods, the drawee must pay the amount speci- 
fied in the bill. The drawee must pay immediately if itis 
a sight bill. If it is a time bill, the drawee can accept it 
and pay later. 

Bills drawn on banks are called bank drafts. Techni- 
cally, a bill of exchange and a draft are the same. But the 
term draft usually means an order to transfer money be- 
tween people of the same country. Exchange also refers 
to the relative values of the moneys of two countries, 

See also Cheque; Draft; Negotiable instrument 
(Forms). 

Bill of health is a certificate issued and signed by 
designated port authorities. It certifies the state of health 
of a ship's crew and passengers, and its sanitary condi- 
tion at the time the ship sailed. Vessels are kept in quar 
antine when there is a contagious disease on board or 
when fumigation is needed (see Quarantine). Whena 
vessel arrives at a port of entry, it is considered in quar 
antine until a pratique (permission to communicate) has 
been granted. A free pratique permits a vessel the right 
of entry without further quarantine restrictions. A prov 
sional pratique specifies the conditions that permit the 
issuing of a free pratique. 

Radio pratique is a practice used in certain United , 
States ports. It enables certain vessels known to be eligi 
ble for free pratique to obtain clearance by radio. 

The term clean bill of health is also often used to indt 
cate that a person suspected of some wrongdoing has 
been found innocent. 

Bill of lading is a written receipt for goods sent by 
means of public transport. It is normally used in relation 
to the carriage of goods by sea. ; 

The bill of lading is signed by the shipowner or his 
agent. It states that the goods have been delivered to å 
particular ship. It is then handed back to the shipper 
who may pass it on to another person. If this third per 
son is named on the bill of lading as the person to 
whom delivery is to be made, the third person is m 
as the consignee. The bill of lading is a document of tile 
to (proof of ownership of) the goods and is evidence 0 
the contract between the shipper and the carrier. — 

A bill of lading is sometimes thought of as a negoti 
ble instrument, but it differs from a true negotiable it: 
strument mainly in that it is not a promise to pay mone 
However, it is negotiable, because it can unconditio? y 
transfer rights from one person to another. 

See also Contract; Negotiable instrument. "n 
Bill of rights is a document that describes the fun m 
mental liberties of the people. It also forbids the p 
ment to violate these rights. Most bills of rights guan 
tee to everyone the freedoms of speech, of religion; # 
of the press, and the right of assembly. 

Individuals are considered to have rights that a" 
born. A government may not deprive them of thes? ... 
rights. It has only limited powers delegated by the P 


e in 


Je. Self-government is considered the best form of gov- 
ernment, but a citizen needs fundamental human free- 
doms to vote intelligently, to hold public office, and to 


jovern. 
: English Bill of Rights. In 1689, the English Parliament 
resented to King William IIl and Queen Mary a decla- 
ration that became known as the Bill of Rights. It stands 
with the Magna Carta and the Petition of Right as the 

legal guarantees of English liberty. The Bill of Rights 

isted certain rights that were the "true, ancient, and in- 
ubitable rights and liberties of the people." It settled 

e question of succession to the throne, and limited the 
owers of the monarch in such matters as taxation and 

e maintenance of a standing army. It declared illegal 

e suspension of laws without parliamentary authority. 
allowed free parliamentary elections and freedom of 
eech in parliament and declared that parliamentary 
ssions should be held frequently. It banned excessive 
ail and fines, and cruel or unusual punishments. And it 
eclared the right to trial by jury. 

French Bill of Rights. The French adopted the Decla- 
ration of the Rights of Man and of the Citizen in 1789. 
This document attempted to define the revolutionary 

war cry of "Liberty, Equality, Fraternity.” It guarantees re- 
iglous freedom, freedom of speech and of the press, 
ànd personal security. This Declaration of the Rights of 
Man has been added to the constitutions of the French 
republics, 

The United States Bill of Rights comprises the first 
ten amendments to the United States Constitution. It 
came into effect in 1791 and is based on Magna Carta 
and the English Bill of Rights. It contains similar provi- 
sions to the English bill, but also guarantees freedom of 
religion and the right to bear arms. 

The United Nations General Assembly adopted the 
Universal Declaration of Human Rights on Dec. 10, 1948. 
The declaration asserts that all people are equal in dig- 
nity and rights, and have the right to life, liberty, and se- 
curity. It also lists certain social and cultural rights. 

See also Human Rights, Universal Declaration of; 
Magna Carta, 
led Sale is a formal written statement by which a 
Ekon transfer to a purchaser the title to an item of 
isses Property. Normally the possession of property 
ie. on delivery of the goods, and a bill of sale is not 
sis Er However, in certain circumstances, posses- 
bilo ieee remains with the transferor, and then a 
where a may be used. Also, a bill of sale may be used 
solute o e Possession of property is transferred but ab- 
Site wnership is not given. This happens if, for in- 

Rey is used as security for a loan. 
ied for ills of sale are required by law to be in a spec- 
yc pu lf no particular form of bill of sale is required, 
the pro i definite written statement of transfer of 
erepti which should be fully described, is legally 

hte and E Such a statement must usually show the 
give a (ue ofthe seller and purchaser, and 
the price at escription of the property together with 
the bill of Holch it is being sold. The seller must sign 
Witnessed p e, and sometimes the signature needs to be 
(see Nota Y a notary public or be otherwise authorized 
Billabon Publici. 
also use a is a pool or small lake in Australia. People 

term to describe an incomplete stream that 
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flows out from another stream, but does not return to it. 
Billabongs occur mainly in areas where a hot, dry sea- 
son follows recurring floods. The overflow of the flood 
may escape into a billabong, where it eventually dries 
up. Or the river, at full flood, may flow straight across a 
neck of land formed by a curve in the river, leaving a 
curved billabong. The word billabong is an Australian 
Aboriginal word meaning dead river. 

Billboard. See Advertising (Outdoor signs; picture); 
Poster. 

Billiards and snooker are two popular indoor 
games played on a rectangular table. Players shoot at 
small, coloured balls with a long tapered stick called a 
cue. In both games, a player must first strike a special 
ball called the cue ba// with the tip of the cue. The cue 
ball then must strike one or more other balls, known as 
object balls, to score points. In most forms of billiards, 
the table has openings called pockets. Players attempt to 
use the cue ball to drive object balls into the pockets. 

The most common forms of billiards are English bil- 
liards, French or carom billiards, pool and snooker. Two 
people or pairs can play English billiards. Two or three 
people can play carom billiards. Snooker is limited to 
two players. Two or more players can compete in pool. 

English billiards is played with three balls on a table 
with six pockets, one pocket at each corner and one 
each on the longest sides of the table. Two balls are 
white, one of them marked with a spot or spots. The 
third ball is red. Players score points by striking the cue 
ball against their opponent's ball and the red ball, in var- 
ious ways. A ball may be hit into a pocket, or, in a can- 
non, may strike the other balls, either simultaneously or 
in succession. A player continues at the table for as long 
as he or she succeeds in scoring. 

Carom billiards is played on a table without pockets. 
Three or four balls are used: a white ball, one or two red 
balls, and a white ball with a spot. Players score points 
by caroming (striking) the cue ball against the object 
balls and the raised sides of the table in various ways. 

Pool, or pocket billiards, is especially popular in the 
United States. It also is played on a table with six pock- 
ets, arranged as in English billiards. Most pool games 
are played with a cue ball and 15 object balls. A player 
tries to sink or pocket a specified ball by shooting it into 
a pocket. : 

Snooker is a British pocket billiards game, which 
gained in popularity during the 19805, with the advent 
of televised professional matches. It too is played on a 3 
table with six pockets, as already described. The game is 
played with a cue ball and 21 object balls of various 
point values. A player tries to score a greater number of 
points than his or her opponent by pocketing balls of 
greater value. : 

Billiards is both a popular form of recreation and an 
important competitive sport. Expert players compete for 
world titles in several different kinds of billiard games. 

Equipment. Billiard tables differ in size, but all tables 
are twice as long as they are wide. English billiard and 
snooker tables are 3.7 metres long and 1.85 metres wide. 
Most carom tables measure 3 metres by 1.5 metres. Pool 
tables range in size from 1.8 metres by 0.9 metre to 3 
metres by 1.5 metres. j i 

Billiard tables are solidly constructed pieces of furni- 
ture. The frame is normally made of dried wood to avoid 
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Pool, or pocket billiards, is a very popular game. Players use a 
cue to knock balls into one of six pockets. 


warping. The top of the table, called the bed, is usually 
made of slate and can weigh as much as 360 kilograms. 
The raised sides of the table, or ra//s, are made of wood 
with moulded rubber cushions that allow balls to re- 
bound off them. A cloth of blended nylon and wool cov- 
ers the table and serves as the playing surface. 

The size and shape of the pockets on billiard tables 
depends on the game. In general, the openings are 
wide enough to accommodate two balls side by side. 

Billiard balls were once made of ivory. Today, they 
are manufactured from a durable plastic material. Most 
billiard balls weigh between 150 and 210 grams and 
have a diameter of between 5.25 and 5.7 centimetres. 

Most cues are made from seasoned hardwoods. They 
range in length from about 90 to 145 centimetres and 
weigh between 400 and 620 grams. At the thin end of 
the cue is the cue tip, a small leather attachment that al- 
lows the player to apply spin, or “screw’, to the cue ball. 
Chalk can be applied to keep the tip from slipping off 
the cue ball when spin is applied. Another item of 
equipment is a rest, which players use when reaching to 
hit balls at an inconvenient distance from them. 

English billiards players are known as either "spot" 
or "plain", depending on which white ball they use. They 
score points either by a cannon (when the cue ball 
touches both object balls), or by winning and losing haz- 
ards, known as pots and in-offs. A winning hazard is 
when the cue ball knocks one of the object balls into a 
pocket. A losing hazard is when the cue ball hits one of 
the object balls and itself enters a pocket. A player 
Scores two points for a cannon, two points for pocket- 
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Rack and balls 


© ve bal 


Basic bridge 


Bridge over a ball 


ing the white ball or the cue ball off the white ball, and 
three points for pocketing the red ball or the cue ball of 
the red ball. The penalty for failing to hit a ball with the 
cue ball is one point, or three points if the cue ball goes 
into a pocket. Each player tries to reach a certain num- 
ber of points before his or her opponent. 

French or carom billiards features only cannon, or 
carom, play. The balls are heavier than those in English 
billiards. Each cannon scores one point. Popular ver- 
sions of the game are 3-cushion and straight-rail bil- 
liards. In both of these games, one player uses the plain 
white ball as the cue ball, and the opponent uses the 
spotted white ball as the cue ball. At the start of the 
game, the plain white ball and the spotted white ball are 
placed on a position on the table called the foot spot To 
score a point in 3-cushion billiards, a player's cue ball 
must strike three or more cushions and one ball in any 
sequence before hitting the third ball. In straight rail bil- 
liards, a player scores points by merely striking the 
other two balls with the cue ball. 

Pool is the general term for various American pocket 
billiards games. They include 74.7 continuous, 8-ball, ro 
tation, and 9-ball. The game of 14.1 continuous begins 
with 15 balls, numbered 1 to 15. They are racked (ar- 
ranged) in a triangle at the foot spot. The first player 
must place the cue ball behind the bau/k line, or head 
string, and drive it into the triangle of balls. This shotis 
called the break. The player scores a point by pocketing 
a numbered ball he or she has previously specified ina 
certain pocket. Each player tries to reach a certain num- 
ber of points. The game is called 14.1 continuous be- 
cause play stops after the 14th ball has been pocketed. 
The 14 balls are then racked again without moving the 
15th ball and the cue ball. Play then resumes. 

The game of 8-ball pool begins in the same manner 
as 14.1 continuous. After the break, the player tries to 
sink balls 1 to 7 or 9 to 15, followed by the 8 ball. To win 
the game, a player must pocket all the balls in a group 
and then the 8 ball. If a player accidentally sinks the 8 
ball before pocketing all seven of the other balls, he or 
she loses the game. If a player sinks the 8 ball on the , 
break, the shooter can either re-rack the balls and bre? 


again, or spot (place) the 8 ball on the foot spot. "it 


that 


In rotation, players try to pocket balls of greater V 
than their Opponents balls. The only requirement is 
the cue ball must first strike the lowest-numbered he 
The maximum number of points in a 15-ball game is 120 
Therefore, the first player to score 61 points wins. 
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Basic billiards equipment includes a rack, balls, a 
the cue from slipping off the ball and spoiling a sho: 
to guide the cue, or they may use a mechanical bridge. 


Shaft 


ind cue. Chalk rubbed on the cue tip prevents 
t. Players may form a bridge with their fingers 
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Snooker 


Pool 


Fach of the games in the billiards family has a distinctive set of balls and a specified starting 


position, above. 


In9-ball, only the balls numbered 1 to 9 are used. The 
bills are racked in a diamond shape with the 9 ball in 
the middle. The 1 ball sits on the foot spot and must be 
the first ball struck by the cue ball on the break. The 
lowest numbered ball on the table must be struck first 
Onall shots. To win, a player must sink the 9 ball. 

Snooker is played with 15 red balls and 6 coloured 
balls, or “colours”. Each red ball is worth 1 point. The 
coloured balls and their point values are yellow (2), 

E" (3), brown (4), blue (5), pink (6), and black (7). 
a e game begins when one player breaks from any- 
v inside a small semicircle behind the baulk line. 

is encircle is called the "D". On subsequent turns, 
Mere must pocket or "pot" a red ball before shoot- 
NM loured ball. Each time a red is pocketed, it is 
spot on Tus play, while a colour is returned to its own 
Dun e table. A player remains at the table for as 

Bin E or she succeeds in scoring. This sequence is 
Rak ic ens and the highest score possible in a 
Red, and points. When all the reds have been pock- 
; be or moved from the table, the coloured balls 

B eted in order of ascending points value, 
red bal z yn the yellow and ending with the black. A 
M A s coloured ball cannot be pocketed on the 
lyout of b ie word snooker is a term that describes a 
Aject m s in which the path from the cue ball to the 
“Oued iat is obstructed by one or more red or col- 
ints a player who is snookered may concede 
M BN to hit the correct object ball. 
ames ee illiards probably developed from outdoor 
Certainly i ar to croquet. Versions of the game were 
liards Bide in Britain in the 15005, but three-ball bil- 
bdern-syle oe established until the 1700s. 
Pi warts e " illiard tables were first used in the 1800s, 
said to hay ampionships were begun. Snooker is 
the 18795 1 een invented by British players in India in 
Tofessional ey. the game's ruling body is the World 
Billings i illiards and Snooker Association. 
e citys dm me London's principal fish market, lies in 
developed x and area, at a site on the Isle of Dogs. It 
rom a long-established market in a region in 


the City of London called Billingsgate. The market lay on 
the north bank of the River Thames just east of London 
Bridge. 

Since 1699, Billingsgate Market has been restricted to 
fish only. In 1874, the architect Sir Arthur Horace Jones 
designed a new building to house the market. Billings- 
gate Market moved to its present site on the Isle of 
Dogs in 1982. 

Billion is a thousand million, or 1,000,000,000. (This 
definition is used throughout World Book) In some Eu- 
ropean countries and elsewhere, a billion can mean a 
million million, or 1,000,000,000,000. See also Decimal 
system (The decimal system and number words). 
Billy the Kid (1859-1881) was an American cattle thief 
and killer in New Mexico, U.S.A. He boasted of 21 kill- 
ings. His real name was Henry McCarty, or Michael 
Henry McCarty. He was born in New York City. His 
mother, Catherine McCarty, married William H. Antrim 
in 1873. The family settled in Silver City, New Mexico, 
and Henry often used his stepfather's name. 

Young Henry fell into the wild life of the frontier after 
his mother died in 1874, and he shot a man to death ina 
quarrel three years later. He became a fugitive after the 
killing, using the name William H. Bonney. A rancher 
who befriended him and gave him a job was killed in 
1878 in a frontier feud, the Lincoln County cattle war. 
The Kid, out for vengeance, started a career of cattle 
stealing and killing. He was later charged with three 
murders. 

Pat Garrett, the sheriff of Lincoln County, trapped Billy 
the Kid in 1880. The Kid was convicted and sentenced to 
be hanged. He killed two deputies and escaped from 
jail. Sheriff Garrett later found him in a house near Fort 
Sumner, New Mexico, and killed him. 

Binaburra is the name of a tree that grows in the rain- 
forests of New South Wales and Queensland in Aus- 
tralia, and in New Zealand. They are also called white 
beech or grey teak. Binaburras are tall trees, growing to 
40 metres. They are flanged at the base, and have grey, 
scaly bark. Binaburra leaves are fairly thick, and are 
partly deciduous. The flowers are white, fairly large, and 
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grow in clusters. The tree's berries are blue. Binaburras 
produce a free-grained, strong, and virtually unshrink- 
able timber. The timber is useful for furniture making, 
for general fittings, for indoor purposes, and for wood- 
carving. Even though it is scarce, woodcarvers still seek 
it for fancy carving. 

Scientific classification. The binaburra tree belongs to the 
family Verbenaceae, It is Gmelina leichhardtii. 

Binary arithmetic. See Numeration systems (The bi- 
nary system). 

Binary fission. See Reproduction (Through Asexual 
reproduction; picture: In asexual reproduction). 

Binary star, or double star, is a pair of stars that are 
close together and cannot escape from each other. The 
stars hold each other captive by the force of gravity, and 
each one orbits around the other. The individual mem- 
bers of a few binaries can be seen separately without a 
telescope, But the stars in most binaries are so close to- 
gether that they look like single stars. Astronomers be- 
lieve the majority of stars are binaries. 

Binaries reveal some traits of stars that cannot be 
seen in single stars. For example, the orbital motions of 
binaries indicate the masses of the stars. The greater a 
star's mass, the stronger its gravity and the faster it pulls 
its companion around in orbit. Studies of binaries show 
that some stars are probably 60 times as massive as the 
sun. Astronomers have also found stars so small that 15 
of them together would barely equal the sun in mass. 

The stars in some binaries are so close together that 
they almost touch. In these binaries, the gravity of each 
star distorts its companion, causing enormous tides to 
form in the gases of both stars. Astronomers have dis- 
covered that strange, violent events can occur in such 
close pairs. One star may become an X-ray pulsar, a star 
that radiates X rays in precisely timed bursts. Other 
close pairs are strong radiators of radio waves. In still 
other close pairs, one of the stars pulls matter upon it- 
self from its companion star. This accumulating matter 
may eventually explode in nuclear reactions. The star 
flares to hundreds or even thousands of times its former 
brightness. When this happens, the star is called a nova. 

Some stars appear to orbit around an invisible com- 
panion. The companion may be a black hole, a star 
whose gravity is so strong that not even light can escape 
from it. 

See also Black hole; Nova; Pulsar; Star (Binary stars). 
Bindweed is a perennial weedy plant related to the 
morning-glory. Bindweeds have slender, twining stems 
up to 3 metres long, and small, arrow-shaped or 
heartshaped leaves. They grow up and over other plants. 
The funnel-shaped flowers range in colour from white 
to pink. 

The field bindweed is a European plant which has 
been introduced into North America. It has white or 
pink flowers that look like small morning-glories, usu- 
ally less than 2.5 centimetres long. They open early in 

the morning and sometimes close before noon. 

Great bindweed or hedge bindweed has larger flow- 
ers, usually white, from 4 to 7.5 centimetres long. It is 
found throughout the Northern Hemisphere. 

Both field bindweed and great bindweed are agricul- 
tural weeds that are difficult to get rid of. 

Scientific classification. Bindweeds belong to the morning- 
glory family, Convolvulaceae. They make up the genus Convol- 


Great bindweed resembles a morning-glory. It has small, fun- 
nel-shaped flowers that range in colour from white to pink. 


vulus. Field bindweed is C arvensis, great bindweed is 
Calystegia sepium. 

See also Morning-glory. 

Binet, Alfred (1857-1911), a French psychologist, did 
much to arouse interest in the psychological study of 
children. The French government asked him to devise a 
method of discovering feeble-minded children, so that 
they could be given special schooling. With Théodore 
Simon he developed the Binet-Simon intelligence tests. 
These were the first scales for measuring intelligence, 
and determining "mental age." They enabled teachers o 
detect talented and subnormal children. Present-day in 
telligence tests are refinements of the original Binet- 
Simon tests. 

Binet was born in Nice, France. As a young man he 
studied law, but a strong interest in biology soon led 
him to give up his law career. From biology he turned to 
psychology, particularly the study of abnormal and de- 
fective people. Binet served as director of a clinic forex 
perimental psychology at the Sorbonne University in 
Paris. He also promoted a society for experimentation in 
education and a journal devoted to psychology. 

See also Graphology; Intelligence quotient — 
Bingham, George Caleb (1811-1879), was a leading 
American painter of genre subjects (scenes from every 
day life). His paintings are known for their portrayal 0 
different types of People in natural settings. — SA 

Bingham was born in Augusta County, Virginia, US! 
His family moved to Franklin, Missouri, when he was j 
eight years old. In 1838, he went to Philadelphia to stu y 
art. Bingham then returned to Missouri and began E: 
ries of paintings of river life. His preparatory drawings 
for this series show that he was an excellent draughts 
man. He carefully organized his paintings using patte 
that followed artistic principles. Bingham's election : 
Scenes are remarkable studies of life in frontier E. 
Bingo is a popular game of chance, especially amo 
the elderly. In the game of bingo, also called house» 
housey, a player uses a set of cards with numbers 
printed on them. One card is used for each game 

A bingo caller shouts out numbers printed on 
discs that are selected at random from a containe 


balls of 
r, lí the 


fun 
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ple usually play bingo in large, well-equipped 

igo halls. These halls often have sophisticated elec- 
nic equipment to ensure that the game is played 

ly. Bingo is usually played in long sessions, including 
many separate games and lasting several hours. 

Bingo developed from a game called tombola or 

o, which was popular in the 1940's. During the 19605, 
television became more popular and fewer people 

to the cinema, many cinemas closed down and 

e turned into bingo clubs. 

jinoculars are two small, identical telescopes joined 
"side by side so a person can look through one with each 
“ye, These devices make distant objects seem closer by 
‘magnifying them. They also enable viewers to use their 
“stereoscopic vision—that is, the ability to use both eyes 
simultaneously to judge depth. 

Each telescope in a pair of binoculars has an objec- 
tive lens that gathers in light from the object being 
Viewed. This lens forms an image of the object. How- 
ever, the image is upside down, and the right and left 
sides are reversed. In the most common type of binocu- 
‘ats, called prismatic binoculars, a set of prisms in each 
tube inverts and reverses the image. The light then trav- 
tlsthrough a series of lenses in the eyepiece. These 
lenses magnify the image, and the viewer sees a cor- 
a Positioned, magnified image through the eye- 

lece, 

Changing the distance between the objective lens 
‘and the eyepiece enables the viewer to focus objects at 
diferent distances. Binoculars differ in their method of 
focusing. Centre-focus models are focused by turning a 
small wheel mounted between the tubes. Individual- 
tyepiece focusing models have a focusing device for 
each tube, 

i Prismatic binoculars can provide greater magnifica- 

MM wider fields of view than can other kinds of bin- 
M Such as opera glasses and field glasses. These 
nds of binoculars consist of two simple Galilean tele- 


Focusing wheel 
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Scopes, each of which has only an objective lens and an 
eyepiece lens (see Telescope). High-quality binoculars 
have achromatic lenses, which prevent coloured fringes 
around the image. All glass surfaces in good binoculars 
are specially coated to increase the brightness of the 
image and to reduce glare. 

Most binoculars are stamped with three numbers. 
The first number, followed by an X—for example, 6X— 
tells how many times the object will be magnified. The 
second number—for example, 30 or 35— indicates the di- 
ameter, in millimetres, of the objective lens. For a given 
magnification, a larger objective lens provides a 
brighter image to the eye, which is particularly benefi- 
cial when the object being viewed is dimly lit. Binocu- 
lars stamped 6X30 or 7X35 are suitable for most pur- 
poses. The third number tells how wide an area can be 
seen from a given distance. 

Binomial theorem is an important algebraic for- 
mula. A binomial is an expression that consists of two al- 
gebraic terms connected by either a plus sign or a 
minus sign. For example, (a 4-5) is a binomial. The ex- 
pression (a+b)” means that (a+-b) is to be raised to the 
nth power multiplied repeatedly by itself for a total of n 
factors). This operation results in an expression called 
the expansion of the binomial. For example, the expan- 
sion of (a+b? is a?+2ab+ 6% The binomial theorem 
states a rule for writing the expansion of (a+)" when n 
is any nonnegative whole number. The binomial theo- 
rem can be developed by observing patterns in expan- 
sions of (a+b)? as shown in the following example: 


n (a+b 

1 a+b 

2 a?+2ab+b* 

3; a3-- 3a? b - 3ab?+b 


Each of the above expansions follows a certain pat- 
tern. (1) Each one has (n-+1) terms. (2) The first term is a^ 
and the last b". (3) The exponent of a decreases by 1 in 
each term and the exponent of b increases by 1. (4) The 
sum of the exponents of a and b in each term is n. (5) 


^ n 
The coefficient of the first term is 1, of the second, 1 of 


the third, er ,and so on. This pattern enables one 


to write the expansion in a general form called the bino- 
mial theorem as follows: 


nin—1) 
labra anb TA an-2þ2 
aln—Wn—2) , sp; 
a ari NX +b" 
Doxs 4 5* 
In general, the letter r can be used to represent the 

power of b in the expansion. The formula for the term 
containing b” can be written as follows: 


nín—10—2)...(n—rEU up. 
1x2x3...r 


The binomial theorem is used in the analysis of the bi- 
nomial probability distribution. This distribution de- 
scribes the possible outcomes of a certain experiment. 
The coefficients of the terms of the binomial theorem 
are the same as the elements of the Pascal Triangle (see 
Permutations and combinations [History]). Sir Isaac 
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The binturong is a nocturnal, tree-living animal in the civet 
family that lives in forests of Southeast Asia. 


Newton discovered that if the exponent n is any number 
other than a whole number, the binomial theorem leads 
to an infinite series (see Series). 

Binturong is a tree-living animal that belongs to the 
civet family (see Civet). It is an unusual looking animal, 
with thick shaggy hair and black tufted ears with white 
margins, The binturong has a large muscular tail, which, 
unique among civets, is prehensile (gripping) at the tip. 
A binturong is active at night, feeding on a variety of 
plant and animal food. When feeding, it often holds 
onto a branch with its tail and forefeet. A binturong may 
also enter water and catch fish. 

Like other civets, scent marking plays an important 
role in communication. The scent is produced by the 
perineal glands, near the sex organs. The scent has been 
described as similar to cooked popcorn. 

The binturong grows to a length of about 80 centime- 
tres plus a tail of about 70 centimetres. The binturong 
lives in southern Asia, Indonesia, and Malaysia. 

Scientific classification. The binturong belongs to the civet 
family, Viverridae. It is Arctictis binturong. 

Binyon, Laurence (1869-1943), was a British poet and 
art expert. His poem “For the Fallen,” published in 1914, 
contains the lines: 


They shall grow not old, as we that are left 
grow old; 


Age shall not weary them, nor the years condemn. 


Binyon's book Collected Poems was published in 1931. 
He was also an expert on Oriental Painting. 

Binyon was born in Lancaster, England, and educated 
at Trinity College, Oxford. He worked for 40 years at the 
British Museum in London, where he became keeper of 
prints and drawings. 

Biochemistry is the study of the chemical processes 
that take place in all living things, Biochemists conduct 
research into the molecules that occur in the cells of an- 
imals, plants, and other organisms, Many common ele- 
ments, such as hydrogen, nitrogen, and Oxygen, are 
found in chemical compounds in living things. Biochem- 
ists try to determine the structures of such compounds 
and to establish their biological functions, 

All organisms contain compounds called carbohy- 


drates, lipids, nucleic acids, and proteins. The molecules 
of these compounds help form the various structures in 
a cell and enable it to function properly. Some inorganic 
substances, such as minerals and water, also playa part 
in a cell's growth and maintenance. 

Biochemical research covers a variety of processes, 
For example, biochemists conduct studies of large pro- 
tein molecules called enzymes, which speed up chemi- 
cal reactions in living matter. The enzymes of the human 
body promote chemical changes necessary for such 
vital functions as digestion and muscle contraction, Bio- 
chemists identify the enzyme molecules produced by 
cells and investigate the mechanism by which these 
molecules speed up chemical reactions. See Enzyme, 

Other biochemical research involves chemical sub- 
stances that help regulate metabolism, the process by 
which organisms transform food into energy and new 
tissue. Biochemists seek to determine the precise role in 
metabolism of a nucleic acid called DA (deoxyribonu- 
cleic acid). They also study the hormones produced by 
various parts of an organism. Hormones are chemical 
substances that affect many body functions. Researchers 
hope to learn how these “chemical messengers” help 
regulate metabolism. See Hormone; Metabolism. 

Biochemistry, through the study of DNA, has helped 
explain the molecular basis of the laws of genetics. Mol 
ecules of DNA are present in threadlike structures 
called chromosomes in the nucleus of a cell. These mol 
ecules carry hereditary information from one generation 
of cells to the next. Thus, organisms pass hereditary t 
traits on to their offspring. Biochemists have used their 
knowledge of DNA in genetic engineering to create 
new protein molecules and to begin to design new z 
types of organisms. See Cell (The code of life); Genetic 
engineering; Heredity. 

Other biochemical research has contributed to the 
understanding of photosynthesis. It has answered many 
questions about this complex process, in which green 
plants convert the radiant energy of the sun into the 
chemical energy of carbohydrates. See Photosynthesis; 
Plant (How plants grow). 

Biochemical research has broadened scientific know 
edge in many other fields of biology and in medicine. | 
The knowledge of enzymes, for example, aids doctors in 
diagnosing certain diseases of the bones and liver. Bio: 
chemistry has also contributed to the discovery of à 
number of antibiotics. These drugs are used to treat 
wide variety of diseases because they can destroy the 
bacteria that cause infection. In the future, biochemistry 
may provide a better understanding of why cancer de- 
velops and may help scientists find more effective E 

Research in biochemistry has also benefited agric! 
ture. Farmers have used findings of biochemical re- 
search to develop crops of high quality and yield. 

Investigative methods. Biochemists use a variety i 
scientific methods in their studies. They rely heavily pr 
technique called chromatography to separate and ide 
tify organic compounds (see Chromatography). This 
method is especially useful for isolating amino acids 
the compounds that make up proteins. te 

Electrophoresis is another method used to separa A 
protein molecules for close examination. It provides à 
effective way of analysing the molecular structure © 
blood to detect certain diseases. 


of 


Biochemists often use radioactive isotopes to study 
the chemical reactions that take place in an organism. 
Researchers “label” a molecule of a particular organic 
compound by substituting a radioactive isotope for one 
ofits atoms. They then trace the isotope through a 
chemical reaction, using devices that detect radioactiv- 
iy. This technique has helped biochemists learn much 
about the complex metabolic processes that occur in an- 
imals and plants. 

See also Chemistry; Molecular biology. 
Bloconversion. See Energy supply (Solid wastes). 
Biodiversity is the variety that exists among organ- 
isms and their environments. The term, short for biolog- 
ical diversity, is used mainly by scientists, conservation- 
ists, and others interested in the study, protection, and 
sustainable use of living things. Protecting biodiversity 
isone of the greatest challenges facing humankind. The 
scientists who specialize in ways to preserve it are 
called conservation biologists. 

Kinds of biodiversity. Scientists usually distinguish 
three levels of biological diversity: (1) genetic diversity, 
W species diversity, and (3) ecosystem diversity. 

Genetic diversity, the most basic level, refers to the 
variety of genes present in the members of a species. 

Species diversity, the most familiar type of biodiver- 
siy, refers to the variety of species in a specific place or 
among a specific group of organisms. Most tropical en- 
vironments have greater species diversity than cooler 
areas do. For example, the small tropical nation of Costa 
Rica has at least 830 species of birds, more than Canada 
and the mainland United States combined. 

Ecosystem diversity refers to the variety of physical 
settings on earth, such as deserts, lakes, and coral reefs, 
and their populations of plants and animals. An eco- 


Acoral re, K Aitken, Panda/FLPA 
Coral, an s above, supports a huge variety of species of fish, 


destruction jn marine life. Such habitats are threatened with 
Y humans, thereby reducing biodiversity. 
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system consists of the living things in a particular place 
and the nonliving things that are important to them. 
Every kind of ecosystem has a unique mix of species that 
differs from every other kind of ecosystem. The mix of 
plants and animals may differ even in rainforests on op- 
posite sides of a mountain. If an ecosystem disappears, 
so do the species that live only in that ecosystem. 

Protecting biodiversity. The earth has had several 
periods called mass extinctions when vast numbers of 
species died out. Our planet has now entered another 
era of mass extinction. In past extinctions, species be- 
came extinct from natural causes, such as volcanic erup- 
tions or climate change. Today, human activities are 
mainly responsible for the loss of biodiversity. People 
have hunted species to extinction and destroyed habi- 
tats by logging and ploughing. They have also intro- 
duced chemical pollutants and nonnative species that 
harmed native plants and animals. Conservation efforts, 
including laws to protect endangered species and pro- 
grammes to create national forests, have slowed but not 
stopped the loss of biodiversity. 

There are many reasons why it is important to main- 
tain biodiversity. Genetic diversity provides insurance 
against environmental changes. At any particular place 
or time, the genes in certain organisms make those indi- 
viduals better adapted to their environment than other 
members of their species. A species with a rich variety 
of genetic traits is better equipped to cope with change 
because some of its individuals will have traits that en- 
able them to adapt to new conditions. 

Species diversity is important to save potentially use- 
ful organisms. Otherwise, sources of new drugs or food 
crops might be wiped out before they are discovered. 
Ecosystem diversity helps keep the earth livable. For ex- 
ample, forests absorb carbon dioxide from the atmos- 
phere. If trees are destroyed, carbon dioxide builds up 
and contributes to a phenomenon called the green- 
house effect. Many scientists believe the greenhouse ef- 
fect could bring permanent global warming and destroy 
many kinds of life. 

Biodiversity also should be maintained for its beauty. 
Each kind of species and ecosystem differs from every 
other and adds to the loveliness of our world. 

See Conservation with its list of Related articles, See 
also Endangered species; Wildlife conservation. 
Biofeedback is a method of learning to control body 
processes that are not ordinarily thought of as being 
under voluntary control. People have learned to regulate 
their blood flow, blood pressure, body temperature, 
brain waves, heartbeat, and other internal body func- 
tions. Normally, the autonomic (self-regulating) part of 
the nervous system controls such processes automati- 
cally. People can also use biofeedback to relearn to use 
muscles no longer under their voluntary control, owing 
to an accident, stroke, or brain damage. 4 à 

Experimental work in biofeedback began in the mid- 
1960's. However, Oriental holy men had claimed for hun- 
dreds of years that they could consciously control their 
internal body functions. Western scientists traditionally 
scoffed at these claims. But by the late 1960's, experi- 
ments had demonstrated that such control was possible. 
Since then, biofeedback has become an important 
method of medical therapy. Biofeedback research has 
led to a better understanding of certain diseases. 
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How biofeedback works. Biofeedback provides ? 
people with information on the functioning of the bodily 
processes they are learning to control. For example, 
people cannot normally detect a change in their blood 
pressure. Therefore, if they try to lower their blood 
pressure using only their conscious minds, they have no 
way of knowing whether they have succeeded. In learn- 
ing to control this process through biofeedback, an indi- 
vidual is connected to a machine that measures the 
blood pressure on each heartbeat. If the pressure falls 
below a certain level, the machine sounds a tone. Sub- 
jects know they have succeeded when they hear the 
tone, and the knowledge of their success acts as a re- 
ward. With repeated practice, people can learn to regu- 
late their blood pressure. 

Biofeedback in medicine and psychology. Bio- 
feedback is used to treat many illnesses. Heart patients 
can be trained to use biofeedback to control danger- 
ously irregular heartbeats. Other patients use biofeed- 
back to control high blood pressure, migraine and ten- 
sion headaches, and muscle spasms. People also can 
learn to control anxiety by using biofeedback to regulate 
their own brain waves. 

Doctors have long recognized that many body disor- 
ders are related to a person's emotional health. Such 
psychosomatic conditions include high blood pressure, 
bronchial asthma, and peptic ulcers, Biofeedback re- 
search has provided new understanding of how the 
state of the mind can influence the various systems of 
the body, 

Most psychologists once believed that the visceral 
(internal) organs could be taught new responses only 
through the simple kind of learning called classical con- 
ditioning. But biofeedback has shown that visceral re- 
sponses can be taught by instrumental conditioning, a 
much more advanced kind of learning. This develop- 
ment has stimulated further research into how human 
beings learn, For an explanation of classical and instru- 
mental conditioning, see Learning. 

See also Transcendental Meditation. 

Biogenesis is aterm in biology that is derived from 
two Greek words meaning /ife and birth, According to 
the theory of biogenesis, living things descend only 
from living things. They cannot develop spontaneously 
from nonliving materials, Until comparatively recent 
times, scientists believed that certain forms of life arose 
spontaneously from nonliving substances. By actual ex- 
perimentation, the great French scientist Louis Pasteur 
disproved this false theory of spontaneous generation, 
also known as abiogenesis, Today, however, scientists 
are examining the theory that the first forms of life grad- 
ually came into being from lifeless matter millions of 
years ago, 

The term biogenesis is also used in reference to the 
biogenetic (or recapitulation) theory. This theory states 
that “ontogeny recapitulates phylogeny.” This statement 
means that during its ontogeny—that is, during its devel- 

opment from egg to adult—each organism recapitulates 
(repeats) various stages in its species’ phylogeny (evolu- 
tionary history). Thus, at one stage the fetus of a mam- 
mal has gill clefts and pouches that resemble the gill 
slits of fish. These features are lost as the fetus matures, 
thereby recapitulating the evolution of mammals from 
aquatic ancestors. 


Biogenesis 


See also Life (The origin of life); Reproduction; Spon- 
taneous generation. 

Biogeography. See Geography (Physical geography), 
Biography is the story of a person’s life written by 
someone else. The word biography comes from the 
Greek words bios, which means a /ife, and graphein, 
meaning fo write. An autobiography is a person's Story 
of his or her own life. See Autobiography. 

Biography has long been one of the most popular 
forms of prose. Biographies help make the past more 
real and easier to understand because they tell aboutac. 
tual people and events. Readers can satisfy their curios- 
ity about well-known individuals and can experience 
historical events as though they were actually present. 

A good biography presents the facts about a persons 
life. This information includes what the subject did and 
how the individual influenced the period in which heor 
she lived. A biography also should describe the sub- 
jects personality and provide an explanation for why he 
or she acted in certain ways. 

Biographers help make their writings accurate by 
learning as much as possible about their subjects. Biog- 
raphers use such research materials as diaries, personal 
letters, and autobiographies and other works of the indi- 
viduals. 

Most biographies are interpretative—that is, they not 
only present facts but also explain what they mean. A 
good biographical work should be objective and bal- 
anced, but these goals cannot always be achieved, For 
example, a biographer might not be able to write about 
all aspects of a subject's life because of a scarcity of re 
search material. Many people do not leave diariés or let 
ters, or such materials may have been lost or destroyed. 

Some biographers deliberately present a biased view 
of their subject. They may perform a “hatchet job” ona 
Person by presenting only facts that portray him or her 
in an unflattering way. On the other hand, biographers 
may present only favourable information. 


Forms of biography 


There are five chief types of biography: (1) popular, # 
historical, (3) literary, (4) reference, and (5) fictional. 

Popular biographies are perhaps the most common 
form of biography. They tell about the lives of such b 
rently famous people as film stars and sports personal 
ties. 

Historical biographies deal with a wide variety of 
individuals and describe how they influenced past " 
events, These works also describe what life was like du! 
ing certain periods of history. li 

Literary biographies tell of the life and per: Sod 
of an author, composer, painter, or other kind of artis 
Literary biographies also try to describe the talent an 
ien that enabled the subject to create great 
works. 

Reference biographies, the simplest type of biog 
phy, are short accounts that mention only the major 
events of a person's life. Libraries have many books ? 
reference biographies. iogra” 

Fictional biographies combine features of a D 
phy and of a novel, They are biographies because t Hh 
are based on real people and events. They are nove n 
because the author created conversations, backgro! 
information, and other elements. 
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Early biographies. The first biographies were in- 
scriptions on the tombs of rulers of ancient Assyria, 
Babylonia, and Egypt. These inscriptions merely glori- 
fied the individual, probably to increase his or her repu- 
tation both on the earth and with the gods. 

Early biographies also appear in the Old Testament of 
the Bible, These writings were didactic—that is, they 
taught a moral lesson. For example, the story of Ruth 
teaches loyalty, and the story of Joseph illustrates for- 
giveness. 

The first true biographers came from ancient Greece 
and Rome. Plutarch, a Greek, wrote Parallel Lives of Il- 
lustrious Greeks and Romans in about A.D. 100. These 
biographies were more objective than earlier ones. Plu- 
arch sought to understand his subjects, not simply glo- 
tifythem. He also achieved greater accuracy than previ- 
ous biographers, though he accepted myths, legends, 
and hearsay as facts. 

Two Roman writers, Tacitus and Suetonius, also used 
modern biographical techniques. Tacitus wrote Agricola 
(AD. 982), a biography of his father-in-law, a famous 
Roman general. This work is considered the first biogra- 
phy to deal effectively with both the career and person- 
ality of the subject. Suetonius’ Lives of the Caesars (A.D. 
m was popular because it included scandal as well as 

Jesus Christ inspired the Gospels of Matthew, Mark, 
luke, and John, in the Bible, which were biographies 
Written by early Christians. The Gospels were written for 
Specific religious purposes, but they tell much about the 
life of Jesus. 

The Middle Ages. The church was the most impor- 
fant institution in the West during the Middle Ages, and 
biographies of that period reflect its influence. Writings 
about saints became the principal form of biography. 
These works, called hagiographies, rarely tell about the 
es career or personality. Instead, the writers 
i ose certain events in a saint's life to give Christians an 
UM of pious living. Hagiographies had a standard 

rm and told of such acts by the saint as the perform- 
ance of miracles and the conversion of nonbelievers. 
Ens the 1300s, an intellectual movement called Au- 

i m began. Humanism emphasized the importance, 
E Wand achievements of human beings, particularly 

individual people. The Italian writers Petrarch and 

d Boccaccio expressed the humanist concept in 
i ens. Petrarch told about famous Romans in his 
hia shed Lives of Famous Men. Boccaccio wrote Life 

ante (1355), a biography of the famous poet. 
cal ab Petrarch and Boccaccio were somewhat uncriti- 
Subjects their facts. They also tended to glorify their 
sl ds as did the hagiographers. However, their works 
(EU at curiosity about the subject was an important 

Th tin biographical writing. 
by Petr issance. The changes in biography started 
tope A and Boccaccio spread rapidly through Eu- 

is ‘uring the Renaissance. Scholars were inspired by 

Writings of such classical authors as Plutarch and 
e and used their works as models. 
Ene, ince biographers concentrated on the per- 
so m of their subjects. The emphasis in biographies 
ifted from religious subjects to such secular (non- 
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religious) people as rulers and military leaders. Giorgio 
Vasari, an Italian, described each of his subjects as a 
person in Lives of the Most Eminent Painters, Sculptors, 
and Architects (1550). Pierre Matthieu of France wrote 
Histoire des derniers troubles de France (1694-1695), a 
work containing many biographical pieces that reflected 
the influence of Plutarch and Suetonius. 

John Foxe of England, in The Book of Martyrs (1563), 
described the lives of Protestant martyrs. These biogra- 
phies focused more attention on their subjects as 
human beings than had the hagiographies of the Middle 
Ages. Other English biographers included Saint Thomas 
More, author of The History of King Richard Ill, which 
was written in about 1513; and William Roper, who 
wrote about More. Several authors contributed to a se- 
ries of biographies, most of them about royalty, called A 
Mirror for Magistrates (1559-1610). 

The 1600's. The trends begun by Renaissance biogra- 
phers were continued by many writers of the 1600's. 
These authors also strove for honesty and accuracy in 
their works. Izaak Walton of England wrote biographies 
of five prominent English clergymen, poets, and states- 
men. Walton did extensive research on his subjects and 
had great respect for accuracy. However, he did not tell 
all the personal details of their lives. Walton's interest in 
the personalities and careers of his subjects, together 
with his own literary style, gave his works an almost 
modern quality. 

John Aubrey, another English author, believed per- 
sonal matters in a subject's life belonged in a biography. 
Aubrey wrote Brief Lives between 1669 and 1696, but it 
was not published until 1813. This work includes per- 
sonal details of the subjects’ lives and reflects Aubrey's 
interest in their unusual traits. However, he did not al- 
ways distinguish between gossip and fact. 

The 1700's were a great age of biography. Writers 
produced scholarly, readable biographical works by 
combining literary skill and historical accuracy. Public 
interest in martyrs and saints diminished, and biogra- 
phers concentrated on secular subjects. They used a va- 
riety of research materials, checked their facts carefully, 
and avoided hearsay, legends, and myths. Pierre Bayle 
of France, author of the Historical and Critical Dictionary 
(1697), called for a scientific approach to such research. 

During the 1700s, the novel became an important 
form of literature. Biographers, influenced by the skills 
of novelists, paid more attention to literary style. Horace 
Walpole, an English author, wrote in a witty, entertain- 
ing style that served as an example for other writers. 

Samuel Johnson of England was one of the greatest 
biographers of his time and also the subject of one of 
the finest biographies ever written. Johnson wrote The 
Life of Mr. Richard Savage (1744) and The Lives of the 
English Poets (1779-1 781). He became known for his con- 
cern for the truth and his understanding of his subjects. 

Johnson is best remembered, however, as the subject 
of James Boswell's The Life of Samuel Johnson (1791 ). , 
Many scholars consider Boswell's work the greatest bi- 
ography of all time. Boswell had known Johnson for 
many years and combined his own observations of the 
man with those of others. He was thus able to add a psy- 
chological element to his study—to explain how and 
why Johnson thought and acted as he did. Boswell also 
used information from documents and letters. His re- 
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search was so thorough that scholars have found few er- 
rors in his biography of Johnson. 

The 1800's. Boswell's style influenced many biogra- 
phers of the 1800's, but they did not achieve his psycho- 
logical insight. Some scholars wrote biographies that in- 
cluded numerous details of a person's life. However, 
these writers did not give balanced accounts because 
they presented only the respectable side of their sub- 
jects. As a result, many biographies of the 1800s were 
dull and incomplete accounts. 

Some biographers, however, offered a balanced pic- 
ture of their subjects. One was Thomas Carlyle, a Scot- 
tish historian who wrote the biography of the English 
statesman Oliver Cromwell. Carlyle objected to biogra- 
phies that did not completely cover the subject's charac- 
ter. Thomas Babington Macaulay, an English historian, 
followed Carlyle's approach. Macaulay's The History of 
England from the Accession of James II (1848-1861) pre- 
sents his subjects completely in a witty, forceful style 
and with a minimum of words. 

Works by many American biographers of the 1800's 
resembled those of English writers. Biographers of the 
American Revolution heroes attempted to create a spirit 
of nationalism, and their works became especially popu- 
lar. These authors’ works also presented only the re- 
spectable side of their subjects. For example, Mason 
Locke Weems presented stories in his Life of. George 
Washington (1800-1806) that made Washington appear 
faultless. Jared Sparks, another American biographer, 
actually changed the wording of Washington's letters to 
make him appear more learned and well bred. 

Modern biography. James Anthony Froude, an Eng- 
lish historian, became one of the first biographers to 
present both the favourable and unfavourable sides of a 
subject. His Thomas Carlyle (1882-1884) set forth details 
of Carlyle's personal life that shocked many of the book's 
readers. 

The traditional biographical form was also challenged 
in the early 1900's by the new science of psychology. 
The theories of Sigmund Freud, an Austrian doctor, 
were especially influential. Freud believed that many of 
a person's actions resulted from unconscious motiva- 
tion—that is, from reasons unknown even to the individ- 
ual. Freud developed the psychoanalytic theory to help 
Pici these unconscious motives (see Psychoanaly- 
sis). 

Freud was one of the first people to use the psycho- 
analytic theory in writing a biography. In Leonardo da 
Vinci (1910), he used it to explain the personality of the 
famous artist of the Italian Renaissance. By the 1920's, 
the use of psychoanalytic theory had become a fad 
among biographers. However, most of them had little 
understanding of it. 

About 1900, biographers also began to write more 
popular and lively works. Hilaire Belloc, a British author, 
enlivened his Danton (1899) and Marie Antoinette (1909) 
by inventing details of the subjects’ lives. André Maurois 
of France and Emil Ludwig of Germany wrote fictional 
biographies in which they used real people but in- 
vented most or all of the dialogue. 

Authors started to develop a more scholarly form of 
biography after World War | ended in 1918. Several 
works by American writers, including Carl Sandburg's 
Abraham Lincoln (1926-1939) and Douglas Southall Free- 


man's R. E. Lee (1934-1935), were both readable and thor. 
oughly researched. Groups of authors contributed large 
numbers of biographies for such works as The Diction. 
ary of National Biography (1885-1900) and the Dictionary 
of American Biography (1928-1936). 

Books called debunking biographies also became 
popular after World War I. These works deliberately un. 
dermined the reputation of great heroes. Lytton Stra- 
chey of England wrote Eminent Victorians (1918), which 
portrayed several English heroes of the 1800's as less 
than perfect. In the United States, authors of debunking 
biographies wrote about such national heroes as 
George Washington and Abraham Lincoln. 


Biography today 


Many of today's biographies describe the lives of 
people of the mid-1900's and of contemporary figures, 
For example, several authors have written biographies 
of President John F. Kennedy of the United States and of 
members of his family. More biographies than ever be- 
fore are being written of individuals who are still alive. 
Biographies of historical figures also have a wide audi- 
ence. They include such analytical works as Mary, 
Queen of Scots (1969) by Antonia Fraser of Great Britain 
and Samuel Johnson (1977) by W. Jackson Bate of the 
United States. 

Biographers continue to face two problems that have 
challenged them for years. First, a biographer must de- 
cide how much to tell about a subject's life. Many poten- 
tial subjects of a biography may leave so much material 
that a writer has difficulty deciding what to include. 

A second problem, the development of the subjects 
character, faces biographers even if they make a wise 
choice of details. Few biographers have an opportunity 
to observe their subject directly. In addition, human be 
haviour is so complex that an author cannot rely on di- 
rect observation. Some writers use various psychologi- 
cal theories to help them understand their subjects. 
Today's authors have a better knowledge of these theo- 
ries and use them more carefully than did earlier biog- 
raphers. Biographies that reflect good use of psycholog: 
ical theories include Henry James (5 volumes, 1953-1974 
by Leon Edel of the United States, Hitler (1973) by Jo- 
achim C. Fest of Germany, and 7homas Jefferson: An Inti- 
mate History (1974) by Fawn M. Brodie of the United 
States. 

Related articles in World Book include those on the follow: 
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Biological clock is a popular name given to a myste 
rious timing system that operates in plants and anima’ S 
This system keeps accurate time of days, weeks, iv- 
months, and even years. It also times the activities of liv 
ing things to keep them in harmony with the regular 
changes in their surroundings. Birds migrate, fish — 
Spawn, and flowers blossom on schedules set by their 
built-in clocks. The biological clock in human beings 
times our periods of sleep and wakefulness and many 


body activities. The science that deals with the study of 
biological clocks is called chronobiology. 
No one knows where the biological clock is located, 
[howit works. Some scientists believe that every liv- 
ing thing has its own built-in timing system that oper- 

s independently. Others believe that the clocks are 
setby the natural rhythms of the earth's electromagnetic 
orgravitational forces. Still others suggest that forces 
both inside and outside the body are necessary to keep 
the clocks accurate. Scientists hope that experiments 
with plants and animals in outer space, far from the 
earth's natural rhythms, may provide more information 
abouthow biological clocks work. 


Importance of biological clocks 


Biological clocks keep track of rhythmic changes in 
the environment, including day and night, movements 
ofthe ocean tides, phases of the moon, and seasons of 
the year, Many, and possibly all, living things seem to 
have internal cycles—called biological rhythms—that re- 
spond to these external rhythmic changes. The biologi- 
tal rhythms of each particular species seem to be timed 
toenable the organism to take advantage of the changes 
inits environment. Biological rhythms continue on 
schedule even in laboratories where the plant or animal 
isshielded from all evidence of passing time and of out- 
side change. But the rhythms can be shifted—and the bi- 
logical clock reset—by changing the time at which the 
plant or animal gets light. For example, mice normally 
munat night. They quickly reset their running time when 
they are moved to another time zone or put under an ar- 
tificial light schedule. 

Daily rhythms. Many biological rhythms are based 
ona day-night cycle. They are called circadian rhythms 
because they occur about every 24 hours. Circadian 
tomes from Latin words that mean about a day. For 
Most living things, the day-night cycle is broken into pe- 
tiods of activity and periods of rest. But these periods 
i Not occur at the same time of day for all living things. 
Aa beings are most active during the day and rest at 

ight. Apes, bees, butterflies, monkeys, and many other 
Kinds of animals also follow this schedule. On the other 
hand, bats, cats, moths, owls, rats, and other animals are 
Po at night. The biological clock in each species sets 
Bron that is most suitable for that species. 
fants also show many daily rhythms. For example, 
Wi ud their leaves in the daytime and lower them at 
cu hese rhythmic changes, called s/eep movements, 
Y continue even when the plants are kept in places 
lere light and temperature do not change. 
ha P rhythms. Fiddler crabs and other seashore an- 
normalh oW complex rhythms. The skin of fiddler crabs 
atin ly darkens at dawn and gets pale at dusk. Their 
abit Ey adjusts to the tides, which rise and fall 
Sis minutes later each day. Fiddler crabs kept in 
ES a darkness in laboratories continue to change 
Re to respond to the tides of their home beach. 
ah e When they are moved to a beach that has dif- 

Eo al times, they adjust their activities to the new 

teh eir biological clocks have automatically been 


E living things, including the grunion, a small fish 
ve i ong the California coast of the United States, 
onthly or semimonthly breeding rhythms. From 
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February to September at maximum high tide, every 14.8 
days, grunions ride a wave to the shore. The wave re- 
cedes, the females drop their eggs in the wet sand, and 
the males fertilize the eggs. The next wave carries the 
grunions back into the ocean, but the eggs remain on 
the beach. At the next high tide— 14.8 days later—a wave 
comes in, breaks the eggs, and carries the young fish 
out to sea. 

Biological clocks set the schedules for yearly rhythms 
in living things. They control the sprouting of seeds and 
the hibernation and migration of birds and other ani- 
mals. These clocks also seem important in helping birds, 
fishes, crustaceans, and insects to navigate. The clocks, 
used in conjunction with the sun, moon, and stars, help 
them to correct continuously for the earth's rotation, and 
to stay on the proper course. 


The biological clock in people 


Biological clocks in people work on schedules essen- 
tial to life and health. Human beings have daily, weekly, 
monthly, and yearly biological rhythms. The level of hor- 
mones and other chemicals in the blood varies over 
each of these time periods. Many vital body processes 
have a 24-hour rhythm. The activities of the cells, glands, 
kidneys, liver, and nervous system are coordinated with 
one another and with the day-night rhythm of the envi- 
ronment. 

The rate at which the body processes work gradually 
changes throughout the day. For example, body temper- 
ature varies by about one degree during a 24-hour pe- 
riod, The temperature is lowest during the night-time 
rest period and rises during the day, the active period. 

You become most aware of the biological timing sys- 
tem when you fly by jet aeroplane to a different time 
zone. A flight from Chicago to London that leaves Chi- 
cago in late afternoon will arrive when Londoners are 
just starting their day. However, your rhythmic system 
will still be working on Chicago time. By London time, 
you will have insomnia at night and be sleepy during the 
day. Your biological clock will reset itself, but it may take 
several days. As a result, your body functions are out of 
rhythm, your efficiency drops, and you feel tired. This is 
called “jet lag” or “jet exhaustion.” 

Some investigators believe that better knowledge of 
biological clocks and the biorhythms they control will 
help scientists find ways to use the rhythms for our ben- 
efit. For example, doctors may be able to diagnose a dis- 
ease in its earliest stages by means of changes in natural 
body rhythms. Scientists believe biological rhythms in- 
fluence the time at which many illnesses occur or 
worsen. For example, people with asthma have more at- 
tacks around bedtime. Most epileptic seizures occur in 
the morning or in the evening. Biological rhythms also 
influence how fast a medication takes effect and how 
long the effect lasts. Thus, knowledge of biological - 
rhythms could enable a doctor to give a drug at the time 
when the patient's body is most likely to use the drug to 
greatest advantage. Increases in scientific understand- 
ing of biological rhythms could further our success in 
exploring outer space and living in it. 

See also Phenology; Pineal gland. i 
Biological science. See Science (The life sciences). 
Biological warfare. See Chemical-biological-radio- 
logical warfare. 


Producing ah experimental vaccine 


Developing new plant varieties 


Photographing a file clam 


The work of biologists includes a wide range of activities and takes place in many different set- 
tings. For example, some biologists work outdoors, studying wildlife in forests or in the sea. Oth- 
ers carry out laboratory research in such areas as plant breeding and the production of drugs. 


Biology 


Biology is the scientific study of living things. There 
are more than 2 million species of living things on the 
earth. They range in size from microscopic bacteria to 
huge blue whales and towering redwood trees, Living 
things also differ greatly in where and how they live. 
However, all forms of life share certain characteristics 
that set them apart from nonliving things. These charac- 
teristics include the ability to reproduce, to grow, and to 
respond to changes in the environment. 

Traditionally, biology has been divided into two 
major fields. Botany deals with plants, and zoology with 
animals. Botany and zoology are further divided into var- 
ious branches and specialized areas of study. But most 
branches of biology—for example, anatomy (the study of 
the structure of living things) and genetics (the study of 
heretlity—apply to both plants and animals. 

Biology may also be divided into ecology, physiology, 
and systematics. Ecology deals with the relationships 
among living things and between organisms and their 
environment. Physiology concerns life functions, such as 
digestion and respiration. Systematics, also called taxon- 
omy, is the scientific classification of plants and animals. 


Biologists often make use of the methods and find- 
ings of other sciences. For instance, they rely on physics 
and chemistry to help them understand the processes 
that occur in living plants and animals. They use stati i 
tics in studying changes in the size of an animal or p 
population—that is, the number of organisms of a pal A 
ular species in an area. Exobiologists work with astron 
mers in searching for life elsewhere in the univers a 

Biological research has greatly affected people a j 
For example, farm production has soared as biologii; 
have helped develop better varieties of plants and ng 
agricultural techniques. Biologists also work in indus 
especially the pharmaceutical and food industries. on 
technologists develop new methods for the prepa i 
of products using microorganisms. Discoveries in b! 
ogy have enabled doctors to prevent, treat, or cure 4 
many diseases. Research on the relationships betwee 
living things and their environment has helped in the 
management of wildlife and other natural resources. 


What biologists study 


Biology is such a broad subject that most biologist 
specialize in some area of study. But in whatever e 
they work, all biologists are interested in both the P 
of living things and how the parts work together. 


Certain biologists study organisms that live in a spe- 
cific environment. Marine biologists, for example, inves- 
tigate life in the sea. Some biologists concentrate on a 

articular type of organism. Ornithologists, for instance, 
study birds. Many biologists examine the parts of living 
things. Cytologists, for example, deal with the structure, 
composition, and functions of cells. Other biologists an- 
alyse life processes. Embryologists, for example, investi- 
gate the formation and development of animals and 
plants before they become independent organisms. 

The techniques and tools that biologists use depend 
on what they are investigating. Many biologists conduct 
experiments to gain information and to develop and test 
theories. Their experiments may involve making a 
change in an organism's way of life or its environment 
and then observing the effects of that change. For exam- 
ple, a biologist may change the diet of an animal and 
study how the animal's growth and functioning are 
thereby affected. The microscope has long been one of 
the biologists most useful tools. An entire branch of bi- 
ology, called microbiology, is devoted to the study of 
organisms that can be seen only with the aid of a micro- 
scope, Other techniques and tools used by biologists 
ange from aerial surveys of plant and animal popula- 
prs to techniques that isolate the molecules of living 
cells, 


History of biology 


Beginnings. In prehistoric times, people gradually 
developed a great deal of practical biological knowl- 
edge. They learned to grow many kinds of plants and to 
tame and raise certain animals. In ancient times, the 
peoples of China, India, and the Middle East accumu- 
lated further knowledge of plants and animals. For in- 
stance, they knew how to use numerous plants as medi- 
nai ES poisons. The Egyptians learned some anatomy 

The ysiology through embalming their dead. 
qs ancient Greeks made major advances in biology. 
2 E TRO other people of the time, some Greek think- 
d. id not believe that gods or spirits caused natural 

nts. Instead, they saw nature as operating according 


Major fields of biology 
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An ecologist inspects soybean plants that have been exposed 
to various pollutants in a specially designed tent. Many ecolo- 
gists study the effects of pollution on plant and animal life. 


to laws that people could discover. About 400 B.C, a 
Greek physician named Hippocrates taught that dis- 
eases have only natural causes. He also emphasized the 
relationships among the parts of an organism and be- 
tween an organism and its environment. Hippocrates is 
often called the father of modern medicine. 

During the 3005 B.C, the Greek philosopher Aristotle 
gathered a vast amount of information about plants and 
animals. He was one of the first thinkers to classify ani- 
mals according to their own characteristics rather than 
according to their usefulness to people. Pliny the Elder, 


A 3 
end deals with the structure of living things. 

och OY is the study of bacteria. 
stance: mistry examines the chemical processes and sub- 

ete Occur in living things. 
study of s applies the tools and techniques of physics to the 

i ings. 

Botany t the study of plants. 
ang things analyses how extremely low temperatures affect 
cells. 09y studies the structure, composition, and functions of 
Ecol 
anota, concerns the relationships living things have with one 
ryolog with their environment. 
plants and ey, deals with the formation and development of 
Pendent (iu from fertilization until they become inde- 

nt isms. 

ology Y is the study of insects. 

olution; concerns animal behaviour under natural conditions. 

the theen2Y biology is the study of the evidence supporting 
ete, of evolution. 
Ss is the study of heredity. 


Ichthyology is the study of fish. 
Immunology concerns the body's defences against disease 


and foreign substances. 
Limnology studies bodies of fresh water and the organisms 
that live in them. 
Marine biology investigates life in the sea. 
Medicine is the science and art of healing. 
Microbiology deals with microscopic organisms. 
Molecular biology analyses molecular processes in cells. 
Neurobiology deals with the nervous system of animals. 
Ornithology is the study of birds. 
Palaeontology is the study of fossils. 
Pathology examines the changes in the body that can cause 
disease or are caused by disease. 

iology deals with the functions of living things. 
Sociobiology focuses on the biological basis for social behav- 
jour in human beings and other animals. 
S: tics, also called taxonomy, is the scientific classifica- 
tion of plants and animals. S 
Virology concerns viruses and virus diseases. 
Zoology is the study of animals. 
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a Roman naturalist who lived during the first 100 years 
after Christ's birth, also collected many facts about 
plants and animals. He included the information in his 
37-volume Natural History. 

During the A.D. 1005, Galen, a Greek physician who 
practised medicine in Rome, contributed greatly to ad- 
vances in anatomy and physiology. He gained much of 
his knowledge from treating injured gladiators and dis- 
secting apes and pigs. 

The growth of biological knowledge slowed during 
the Middle Ages, a 1,000-year period in European his- 
tory that began in the 400's. However, works by Hippoc- 
rates, Aristotle, Galen, and other ancient authorities 
were collected, preserved, and translated by Arab 
scholars in the Middle East. The Arabs also made major 
contributions of their own to biology. The works of the 
ancient Greek and Arab scientists eventually made their 
way to Europe. During the Middle Ages, the authority of 
the ancient writers was unquestioned, though their 
works contain many errors, 

The Renaissance. From the early 13005 to about 
1600, a new spirit of enquiry spread across western Eu- 
rope. During this period, called the Renaissance, many 
anatomists and physiologists began to challenge the au- 
thority of the ancient writers. They believed that people 
should rely on experimentation and observation rather 
than accept without question the ideas of the ancients, 

The emphasis on observation stimulated the develop- 
ment of a high degree of naturalism and accuracy in bi- 
ological illustration. During the late 1400's and early 
15005, the great Italian artist Leonardo da Vinci made 
hundreds of drawings of the human body in which he 
paid careful attention to detail and proportion. Leonardo 
based his work on dissections of human corpses. The 
first scientific textbook on human anatomy was pub- 
lished in 1543. This work, entitled De Humani Corporis 
Fabrica (On the Fabric of the Human Body), was written 
by Andreas Vesalius, an anatomist born in what is now 
Belgium. Like Leonardo, Vesalius based his work on dis- 


The cultivation of a date palm is 
shown in this ancient Mesopotamian 
carving. Much early biological knowl- 
edge dealt with farming. 
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Dissections of animals were carried 
out by the Greek physician Galen during 
the A.D. 1005. Galen's studies greatly ad- 
vanced the knowledge of anatomy. 


sections he had made of human corpses. The book, 
richly illustrated with exceptionally lifelike drawings of 
human anatomy, corrected many of Galen's mistaken 
ideas. 

One of the most important discoveries in physiology 
in the 1600's was made by William Harvey, an English 
doctor. In 1628, Harvey published the results of his ex 
periments showing how blood, pumped by the heart, 
circulates through the body. 

Early discoveries with the microscope. The intro- 
duction of the microscope led to great discoveries in bi- 
ology during the middle and late 1600s. About 1660, an 
Italian anatomist named Marcello Malpighi, with the aid 
ofa microscope, became the first person to observe the 
movement of blood through the capillaries. In 1665, 
Robert Hooke, an English experimental scientist, pub- 
lished Micrographia, a book containing detailed draw- 
ings of many biological specimens as seen through a 
microscope. The book included the first drawings of 
cells. In the mid-1670s, Anton van Leeuwenhoek, a 
Dutch amateur scientist, discovered microscopic life 
forms, thus opening up a new world for investigation. 

The origins of scientific classification. During the 
1700s, Europeans came into increasing contact with dis- 
tant parts of the world and thereby learned of many un- 
familiar plants and animals. Naturalists realized that they 
needed a classification system that could include those 
plants and animals. In 1735, the Swedish naturalist Car- 
olus Linnaeus (also called Karl von Linné) published a 
system of classification in which he grouped organisms 
according to their structural similarities. His system 
forms the basis of scientific classification used today. 

Classifying organisms according to their structural 
similarities stimulated interest in comparative anatomy- 
the comparison of the anatomical structures of different 
organisms. The leading comparative anatomist of the 
late 1700s and early 1800's was Baron Cuvier of France. 
Cuvier noticed that most kinds of animals have one or 
another of a very few basic body types. He devised a 


de from 


plants appears in an Arabic manuscript 
from the 1220's. The Arabs made ma 
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sstem of classifying animals according to basic body 
pes that is still used in modified form. Cuvier also ap- 
lied the methods of comparative anatomy to another 
field he helped establish, pa/aeontology—the study of 
fossils. 

The theory of evolution. Most biologists had long 
believed that each species of life had remained un- 
changed and no new species had appeared since the 
world began. However, biologists began to question 
those beliefs during the late 1700's. They noted that 
farmers had produced new varieties of plants and ani- 
mals by selective breeding. In addition, voyages of ex- 
ploration had revealed isolated groups of plants and an- 
imals that contained many species that varied only 
slightly from one another. Biologists wondered why 
there should be so many species with little variation. 
Such observations led many biologists to believe that 
species change over time and that some species had 
evolved (gradually developed) from others. 

During the early 1800's, several biologists proposed 
explanations of how species evolve. The most convinc- 
ing theory was eventually reached independently by 
two British naturalists— Charles Darwin and Alfred Rus- 
sel Wallace. However, Darwin presented his ideas in a 
widely read book, and his work became better known. 

Darwin detailed his theory of evolution in The Origin 
of Species (1859). According to Darwin, some organisms 
are born with traits that help them survive and repro- 
duce. They pass the favourable traits on to their off- 
spring. Other members of the same species that have 
unfavourable traits are less likely to survive and repro- 
duce. The species with unfavourable traits eventually die 
out. Darwin proposed that species evolve as more and 
more favourable traits appear and are passed from gen- 
tration to generation. He called the process natural se- 
lection, 

Materialistic physiology and the cell theory. Many 
Physiologists of the late 1700's had come to think of life 
as the total of the physical and chemical processes oc- 
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curring in an organism. Unlike some other biologists, 
they did not believe that living things are guided in their 
functioning by any spiritual or supernatural forces. In- 
stead, they felt that living things are nothing more than 
special combinations of materials and function like ma- 
chines. Such views are called materialistic physiology or 
mechanistic materialist physiology. 

Antoine Lavoisier, a French chemist, applied the tech- 
niques of chemistry to physiology in the late 1700's. He 
compared respiration to the burning of a candle be- 
cause both processes use oxygen and produce heat and 
carbon dioxide. Beginning in the mid-1800s, the French 
physiologist Claude Bernard introduced a new ap- 
proach to materialistic physiology. He saw living things 
as highly organized sets of control mechanisms that 
work to maintain the internal conditions necessary for 
life. He pointed out that in a mammal, for example, such 
mechanisms keep body temperature constant in spite of 
variations in the temperature outside the organism. 

Paralleling developments in physiology was a grow- 
ing understanding of the cell. In the late 1830's, two 
Germans-the botanist Matthias Schleiden and the phys- 
iologist Theodor Schwann- proposed that the cell was 
the basic structural and functional unit of all plants and 
animals. In 1858, Rudolf Virchow, another German scien- 
tist, published his theory that all diseases are diseases of 
the cell. In combination, these ideas are called the ce// 
theory. 

Building on materialistic physiology and the cell the- 
ory, Louis Pasteur, a French chemist, and Robert Koch, a 
German doctor, firmly established a new theory of dis- 
ease during the middle and late 1800s. Through their 
studies, Pasteur and Koch proved what was called the 
germ theory. According to the theory, many diseases 
are caused by microscopic organisms. 

The growth of modern biology. During the late 
1800's, Darwin's theory of evolution had stimulated 
much speculation among biologists about the origin, 
nature, and development of organisms. By the early 
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1900's, however, many biologists strongly rejected the 
emphasis on theory and speculation. Instead, they 
stressed the value of carefully controlled experiments 
and the application of mathematical techniques to biol- 
ogy. That method of investigation helped lead to an 
enormous expansion of biological knowledge, particu- 
larly in the understanding of the chemical and molecu- 
lar basis of life. 

Genetics was established as a branch of biology in 
the early 19005. It developed chiefly from experiments 
conducted during the mid-1800s by Gregor Mendel, an 
Austrian monk. On the basis of his experiments, Mendel 
discovered that physical characteristics are produced by 
basic hereditary units that transmit traits from genera- 
tion to generation. About 1910, Thomas Hunt Morgan, 
an American biologist, found that Mendel's hereditary 
units—later called genes—are located on structures 
called chromosomes within cells. Biologists at the time 
also noted that changes in hereditary traits correspond 
to visible changes in chromosome structure. 

During the 1940s, geneticists found that genes guide 
the manufacture of the proteins by which cells regulate 
their chemical processes. In 1953, biologist James D. 
Watson of the United States and physicist Francis H. C. 
Crick of Great Britain proposed a model of the molecu- 
lar structure of deoxyribonucleic acid (DNA), the mate- 
rial in chromosomes that controls heredity. Knowing the 
structure of DNA enabled biologists to understand the 
molecular basis of many life processes, including hered- 
ity and genetic change. 

Breakthroughs in genetics helped alter biologists’ ap- 
proach to the study of evolution. By the 1960's, many bi- 
ologists were studying evolution in terms of changes in 
the kinds and numbers of genes in a population. 

The field of ecology began to develop dramatically in 
the early 19005. Scientists had long recognized the im- 
portance of the relationships among organisms and be- 
tween organisms and their environment. But the devel- 
opment of ecology as a separate branch of biology 


An experiment on respiration is 
shown in this engraving of Antoine Lavoi- 
sier's lab. The Frenchman studied physio- 
logical processes in the late 1700s, 


determine the structures of 


occurred only after the introduction of such techniques 
as the statistical analysis of complex systems of relation- 
ships. Since the 1960's, concern about the environmental 
effects of pollution has greatly stimulated research in 
ecology. 

Great advances have also been made during the 
1900's in neurobiology—the study of the nervous system, 
Neurobiologists have learned much about how nerves 
function individually and in organized groups. They 
have greatly increased our understanding of the chemi- 
cal reactions involved in the transmission of nerve im- 
pulses from one nerve cell to another. 

Current research and issues. The study of the 
human immune system—that is, the body's defence Sys 
tem against disease and foreign substances—is one area 
atthe frontier of biological research. Scientists are 
learning how our bodies produce a seemingly endless 
variety of disease-fighting proteins called antibodies. 
Each antibody is tailored to combat one of many foreign 
substances called antigens. Biologists have discovered 
that the body can produce a great number of different 
antibodies because certain genes rearrange themselves 
to produce antibodies that attack specific antigens. 

Since the 19505, biologists have been collecting evi- 
dence for the theory that life began in a series of chemi- 
cal reactions early in the earth's history. They have pro- 
duced complex biological molecules in chemical 
experiments that reproduce conditions thought to have 
existed on the earth billions of years ago. See Life (The 
origin of life). 

Since the 19705, a growing number of biologists have 
questioned the idea that evolutionary change occurs 
only as a result of a gradual process. Instead, they ac- 
cept the idea that evolution may proceed at times by 
abrupt changes leading to the replacement of one spe 
cies by another. Although there is questioning over de- 
tails, most biologists believe in the general outlines of 
the theory of evolution. However, some other people re 
jectthe theory because of the many gaps in our under- 


jes on the 
From Cuvier's Studies nic 
Bones of Fossil 
1812 


iis skeleton of an extinct giant sloth was drawn by Baron Cuvier of France, the 
leading comparative anatomist of the late 1700s and early 18005. Cuvier pioneere 
palaeontology, the study of fossils. He used the methods of comparative anatomy t0 


prehistoric animals from their fossil remains. 
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Important dates in biology 


c.400B.C. Hippocrates established the principles of modern 
medical practice based on the idea that diseases have 
only natural causes. 

AD.100's Galen greatly extended knowledge of anatomy and 
physiology through his treatment of injured gladiators 
and dissections of apes and pigs. 

143 Andreas Vesalius De Humani Corporis Fabrica, the first 
scientific text on human anatomy, was published. 

1628 William Harvey published his discovery of how blood cir- 
culates through the body. 

1665 The first drawings of cells appeared in Robert Hooke's 
book Micrographia. 

Mid-1670's Anton van Leeuwenhoek discovered microscopic 
forms of life. 

1735 Carolus Linnaeus classified organisms according to their 
structural similarities, laying the foundation for modern 
scientific classification. 

Late 1700's Antoine Lavoisier conducted chemical studies of 
such physiological processes as respiration and the con- 
version of food to energy. 


¢.1800 Baron Cuvier made major contributions in comparative 
anatomy (the comparison of the structures of different 
species) and palaeontology (the study of fossils). 

1838-1839 Matthias Schleiden and Theodor Schwann proposed 
that the cell is the basic unit of life. 

Mid-1800's Gregor Mendel discovered the basic laws of hered- 
ity. 

1859 Charles Darwin set forth his theory of evolution in The 
Origin of Species. 

Middle and late 1800's Louis Pasteur and Robert Koch firmly 
established the germ theory of disease. 

1953 James D. Watson and Francis H. C. Crick proposed a 
model of the molecular structure of deoxyribonucleic 
acid (DNA), the hereditary material in chromosomes. 

Late 1970's Researchers used genetically engineered bacteria 
to produce human jnsulin—a hormone used to treat peo- 
ple with diabetes. 

1983 Researchers used genetic engineering to transfer human 
growth hormone genes into mice, causing the mice to 
grow to about twice their normal size. 


standing of how particular species evolved. Still other 
people object to the idea of evolution because it con- 
flicts with their religious beliefs about the creation of 
life. See Evolution. 

By the late 1970's, scientists had learned how to re- 
move genes from one species and insert them into an- 
other. The process is called genetic engineering. Ge- 
netic engineering offers many potential benefits in 
medicine, industry, and agriculture. For example, scien- 
tists have transferred to bacteria the human gene that 
produces insulin—a hormone that regulates the body's 
use of sugar. The bacteria then produce insulin, which 
can be used to treat people who have diabetes. How- 
ever, some people question the morality of interfering 
with the hereditary makeup of living things through ge- 
netic engineering. Genetic engineering has also caused 
concern that the release of genetically engineered or- 
Sanisms into the environment may have harmful effects. 


From Schwann's Microscopical 
Researches, 1839 


Draw 
Schwan of cells made by Theodor 


helped o... Germany in the late 1830s 
and anj Ince scientists that all plants 
als are made,up of cells. 


Charles Darwin, a 


gin of. 


British naturalist, set 
forth his theory of evolution in The Ori- 
ji ‘Species (1859). Darwin's ideas revo- 
lutionized biological thought. 


For this reason, scientists involved in genetic engineer- 
ing have developed safety guidelines to guard against 
accidental release of such organisms. See Genetic engi- 
neering. 

Related articles in World Book. See the Trans-Vision three- 
dimensional pictures with the article Human body. See also the 
following articles: 


Biographies 
Aristotle Galvani, Luigi Mendel, Gregor J. 
Baer, Karl E. Von Haeckel, Ernst H. Morgan, Tho- 
Bernard, Claude Harvey, William mas H. 
Carson, Rachel Hippocrates Pasteur, Louis 
Carver, George W. — Huxley (family) Pavlov, Ivan P. 
Cuvier, Baron Koch, Robert Spallanzani, 
Darwin, Charles R. Lamarck, Chevalier Lazzaro 


Dubos, René J. de Vesalius, Andreas 


Elton, Charles S. Leeuwenhoek, Virchow, Rudolf 
Franklin, Rosalind Anton van Wallace, Alfred R. 

Elsie Linnaeus, Carolus Weismann, 
Galton, Sir Francis Lysenko, Trofim D. August 


Genetically engineered yeast, shown 
on the screen, produce a hepatitis vac- 
cine. Many new uses of genetic engineer- 
ing are predicted for the future. 
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Branches of biology 

Anatomy Ethology Molecular 
Bacteriology Exobiology biology 
Biochemistry Genetics Ornithology 
Biophysics Gnotobiotics Palaeontology 
Botany Histology Pathology 
Cryobiology Ichthyology Phenology 
Cytology Limnology Physiology 
Ecology Marine biology Sociobiology 
Embryology Medicine Veterinary medi- 
Entomology Microbiology cine 

Zoology 

Life and life processes 
Acclimatization Disease Natural selection 
Adaptation Evolution Nutrition 
Assimilation Fertilization Photoperiodism 
Atavism Germination Photosynthesis 
Balance of nature Growth Pregnancy 
Biogenesis Heredity Regeneration 
Biological clock Hibernation Reproduction 
Breeding Homeostasis Spontaneous gen- 
Clone Life eration 
Death Life cycle Symbiosis 
Decay Mutation 
Other related articles 
Animal Egg Human body 
Bacteria Embryo Hybrid 
Biosynthesis Environment Nucleic acid 
Cell Fossil Plant 
Chromosome Gene Protoplasm 
Classification, Scien- Genetic engineering Tissue 
tific Habitat Virus 
Outline 
I. What biologists study 
Il, History of biology 
Questions 


What is genetic engineering? 

In what way did Antoine Lavoisier compare respiration to the 
burning of a candle? 

What is the cell theory? 

How did Galen gain much of his knowledge of anatomy? 

Why did many biologists of the late 1700s come to believe that 
species change over time? 

What are three characteristics shared by living things that set 
them apart from nonliving matter? 

Whose book contained the first drawings of cells? 

What is natural selection? 


Bioluminescence is the ability of certain living 
things to give off light. It is the result of chemical proc- 
esses that go on in the tissues of animals or plants, with- 
out producing any appreciable heat. Most luminescent 
animals are found in the sea, For example, many squids 
are luminescent. The firefly and its larva, the glowworm, 
are familiar land examples. Other luminescent organ- 
isms include certain bacteria and fungi. Biolumines- 
cence is studied by scientists attempting to discover a 
means of producing light chemically without heat. See 
also Firefly; Lanternfish; Sardine, 
Biomass is any organic material that can be converted 
into energy. It includes such waste products as maize 
stalks, spoiled grain, broken tree limbs, scrap paper, 
and manure. Certain plants and algae, including sugar 
cane and seaweed, may be grown specifically for use as 
biomass. The term biomass is also used by biologists to 
refer to the amount of living material in a certain area. 
Biomass may someday become an important source 
of energy. Today, most of our energy comes from fossi/ 


fuels, including coal, oil, and natural gas. But supplies of 
these resources are running out. Biomass, on the other 

hand, is plentiful and renewab/e—that is, the supply can 
be continually replenished. 

The process of converting biomass into energy is 
called bioconversion. Energy can be released from bio- 
mass by burning, by fermentation, or by treatment with 
chemicals or bacteria. Burning provides heat or powers 
turbines that generate electricity. In fermentation, the 
sugars from plants are converted into carbon dioxide 
and the fuel ethanol. Chemical treatment produces such 
fuels as synthetic gas, methane, and fuel oil. Treatment 
with bacteria of different types may yield various alco- 
hols, chemicals, or methane. 

Biome is a plant and animal community that covers a 
large geographical area. The boundaries of different 
biomes on land are determined mainly by climate. Im- 
portant land biomes include (1) tundra, (2) coniferous 
forests, (3) deciduous forests, (4) grasslands, (5) savan- 
nas, (6) deserts, (7) scrub, and (8) tropical rain forests. 
Most ecologists distinguish between the temperate co- 
niferous forest biome and the northern coniferous for- 
est biome, also known as the boreal forest biome or the 
taiga biome. Aquatic biomes are not easily defined. 

Each biome is characterized by distinctive kinds of 
plants and animals and by a specific climate. For exam- 
ple, northern coniferous forests have a harsh climate 
with long, cold winters and short summers. The major 
plants in this biome are cone-bearing evergreen trees, 
such as spruces, firs, and pines. Moose and other deer 
are the dominant plant-eating animals here. 

The same biome includes similar communities that 
occur in different parts of the world. For example, the 
grassland biome includes the steppes of Asia, the prai- 
ties and plains of North America, the veld of southern 
Africa, and the pampas of South America. The species of 
grasses may differ in each of these regions. But these 
areas all share the same form of vegetation. 

The ways in which plants and animals in a biome 
interact with each other determine their niche in the 
biome. A niche is the ecological "job and address’ ofa 
plant or animal in nature. The “job” refers to the function 
of the plant or animal, and the “address” refers to its 
habitat. For example, grazing is a major function of many 
animals in the grassland biome. Bison (American bufía- 
loes) once were the dominant grazers on North Ameri- 
can grasslands. Today, on African grasslands, zebras ml 
and several kinds of gazelles and antelopes together fi 
the grazing niche. Plants or animals that fill the same 
niche in different places, such as bison in North Americt 
and gazelles in Africa, are called ecological equivalents 

Many plants and animals have special features that 
make them well-adapted for life in their particular 
biome. For example, cactuses are found in the desert 
biome. These plants have fleshy stems to store water. 
and spines to help protect them from plant-eating ani- 
mals of the desert. Some animals living in the tundra i 
biome are white in the winter and brown in the summer 
Such coloration makes it easier for these animals to 
blend with snow in winter and vegetation in summer: 


Related articles in World Book include: 


Arctic (Natural Desert Grassland Trop i 
resources) ^ Ecology Plant Ea 
Chaparral Forest (Kinds) Savanna Tundra 
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Equator 


Trop of Capricorn 


Major biomes of the world 
Temperate coniferous 
Tundra 
[i] ín EA forest aA Scrub. pum Grosilond Tropical in 
Boreal forest, or Temperate deciduous rest 
age a E veson BH serena Highlands or ice 
- 
-12-IL CoA Circe 


Major land biomes 
Blome 
= Climate Dominant plants Examples of common animals 
ra 
Extremely cold, dry; pee Lichens, low shrubs, sedges Arctic fox, caribou, lemmin, 
nently frozen subsoil polar bear, snowy owl, NAT 
Boreal many migratory wading birds 
(Taga wt Cold winters, short growing Coniferous evergreen trees: Bears, capercaille, elk and moose, 
season firs, larches, pines and lynx, wolf, ducks and divers 
1 spruces 
[iki ci Cool, moist middle and upper Evergreen trees, including Bighorn sheep, grizzly bear, mountain 
forest mountain slopes; coastal areas cedar, hemlock, pine, and pay Logd aa 
with mild winters and heavy redwood 
T rainfall 
deciduous forest Cold winters, warm summers, Broadleaf deciduous trees, Deer, dormouse, European 
moist such as elm, maple, and oak badger, hedgehog, raccoon, 
squirrels, many small insect- 
Scrub eating birds 
Rainy, mild winter; hot, dry Low shrubs with hard, glossy leaves, Coyote and jackal, rabbits, 
summer; fires common such as bay, scrub oak, and strawberry many species of lizards 
tree; also shrubs with leaves containing 
De aromatic oils, such as cistus 
Extremely dry Cacti and other fleshy plants, Addax and oryx antelopes; 
sparse grasses, small-leaved small rodents such as jerboas, 
shrubs kangaroo rats, and wood rats; 
lizards and snakes; scorpions 
Grassland and wind scorpions 
Temperate, subhumid Grasses and other herbaceous Buffaloes, pd owl, 
plants bustards, American badger, 
prairie dogs, pronghorn and 
Sa saiga antelope 
Long dry season Grasses and scattered clumps Antelopes, cheetah, giraffes, 
of trees, such as acacia and jackal, lion, wildebeeste, 
Tropical n baobab trees zebras 
Bw n Warm and wet all year Broadleaf evergreen trees, Amphibians, bats, insects; 
some palms and tree ferns, colourful birds, such as 
climbing vines barbets, quetzal, macaws, 
toucans; monkeys, sloths, 


snakes. 
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Biomedical engineering is a field that uses engi- 
neering knowledge to solve problems in biology and 
medicine. Biomedical engineers are health-care profes- 
sionals, along with doctors, nurses, and medical techni- 
cians. Some biomedical engineers are involved in the 
diagnosis and treatment of human disorders. Others 
conduct research, design medical instruments, or de- 
velop new medical procedures. 


Areas of biomedical engineering 


There are a number of well-established areas in 
biomedical engineering. These areas include (1) bioin- 
strumentation, (2) biomechanics, (3) biomaterials, (4) sys- 
tems physiology, (5) clinical engineering, and (6) rehabil- 
itation engineering. 

Specialists in all these areas frequently depend on 
one another. For example, engineers developing an arti- 
ficial hip rely heavily on biomechanical studies of the 
forces that are applied to the natural hip. Similarly, engi- 
neers designing systems to stimulate electrically and 
control paralysed muscles use knowledge of the inter- 
action of muscles and bones. In both cases, specialists 
in biomaterials are consulted in the selection of materi- 
als used in the devices. 

Bioinstrumentation uses electronics and the princi- 
ples and techniques of measurement to develop devices 
for monitoring, diagnosing, and treating diseases, Com- 
puters have become increasingly important in bioinstru- 
mentation. They monitor the condition of patients dur- 
ing surgery or in intensive care. Computer systems also 
monitor healthy people in unusual environments, such 
as astronauts in space or underwater divers at great 
depths. 

Bioinstrumentation engineers develop and investi- 
gate many tools that are used to detect, diagnose, and 
study biological conditions. For example, medical imag- 
ing systems apply energy, in the form of X rays, mag- 
netic fields, or sound waves, to the body to create de- 
tailed computer-produced pictures of internal 
structures, 


Biomedical engineers have developed certain lasers 
and other devices to help treat disorders. Lasers, which 
produce narrow, powerful beams of light, make blood. 
less surgery possible on individual blood vessels and 
nerve fibres, and on damaged retinas. Automated insu- 
lin infusion pumps are used to continuously deliver the 
drug insulin to diabetic patients. 

Biomechanics applies mechanics (the study of the 
effects of forces on matter) to biological or medical 
problems. It deals with the effects of various forces on 
the body. These forces include stresses applied to the 
skeleton by gravity and the muscles. Biomechanical en- 
gineers also study the flow of fluids in the body and the 
transfer of chemical substances across membranes and 
synthetic materials. Biomechanical research has led to 
the development of the artificial heart and replacement 
heart valves, the artificial kidney, and the artificial hip. 
Biomechanics also has greatly improved understanding 
of the functions of organ, muscle, and bone systems. 

Biomaterials concerns the development and selec- 
tion of appropriate materials to place inside the human 
body. Such selection ranks among the most difficult 
tasks faced by biomedical engineers. It demands an un- 
derstanding of the physical and chemical properties of 
the living tissue that the material will assist or replace. 
The material to be implanted must cause no harmful ef- 
fects, such as poisonous reactions or cancer. It must be 
chemically inactive, resistant to decay, and durable 
enough to withstand the repeated stresses of a lifetime. 
Implantable materials include certain ceramics, metal al- 
loys, and plastics. 

Systems physiology uses engineering strategies, 
techniques, and tools to gain a broad, integrated under- 
standing of the body functions in living organisms. 
Through experiments, systems physiologists observe 
and measure basic physiological events, such as metab- 
olism (the chemical processes of living cells) and the 
control of limb movements. They then analyse the exper 
imental data, often by developing physical or mathemat- 
ical models of the events. These analyses enable other 


A monitoring system in an intensive care unit consists of devices that meas: 
A i e n ure and record a pa- 
tient's physical condition. The information can be viewed instantly by doctors and nurses. j 
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Electronic 
pacemaker 


Heart rate 
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biomedical engineers to devise new instruments and 
techniques for solving medical problems. 

Clinical engineering applies technology to health 
care in hospitals. Clinical engineers are responsible for 
developing and maintaining computer databases of 
medical equipment records and for purchasing and 
using sophisticated medical instruments. These engi- 
neers often work with doctors, nurses, and other hospi- 
tal staff to adapt instruments to specific needs. Such 
tasks may involve coordinating instruments with com- 
puter systems and customized software for instrument 
control and data analysis. For example, clinical engi- 
neers may develop a computerized analyser for blood 
samples or a computerbased system for managing the 
care of burns patients, 

Rehabilitation engineering develops devices and 
procedures to expand the capabilities of disabled peo- 
ple and so improve the quality of their lives. Rehabilita- 
tion engineers design various products that can be 
adapted to particular needs. For example, a seating sup- 
portthat can be moulded to conform to any body shape 
enables many disabled people to sit upright. However, 
rehabilitation engineers often develop products for a 
specific disabled individual. 


Biomedical engineering in the community 


The kinds of institutions that employ biomedical engi- 
neers include medical research institutions, government 
Tegulatory agencies, hospitals, industrial firms, and 
teaching institutions. Biomedical engineers often use 
their background in engineering and medicine to per- 
form a coordinating role. 

In research institutions, biomedical engineers super- 
Vise laboratories and equipment. They also participate in 
Tésearch with investigators of other backgrounds. Gov- 
ment positions often involve product testing and 
Sifety, as well as establishing safety standards for de- 
Vices. In hospitals, biomedical engineers provide advice 
On selecting and using medical equipment, and super- 
Vise equipment testing and maintenance. They may also 

velop customized devices for special health-care or 
Tesearch needs. In industry, biomedical engineers use 

eir understanding of living systems and technology to 
sign and test new products. 

Related articles in World Book include: 


E heart Engineering (picture: 
Bionics ym Biomedical engineers) 
" Laser 
ier ocardiograph Magnetic resonance imaging 
encephalograph 


pao is a term that was originally applied to a vari- 
- i MAR Projects involving biological systems, — 
ficial i ring systems, and artificial intelligence (see Arti- 
intelligence), Many of these projects used biologi- 
principles to solve engineering problems. Since the 
ingly Eo of the term bionics has become increas- 
Work Tn ar among the general public to describe 
Oph artificial organs and related medical devices. 
pac is a field of biology that applies the tools 
E. Sues of physics to the study of life processes. 
lon, ma 5 include electron microscopy, X-ray diffrac- 
Tesis bee pac resonance spectroscopy, and electropho- 
; Ma iffraction [Uses of diffraction]; Electrophore- 
9hetic-resonance imaging). Biophysicists use 
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these tools to investigate the molecular structure of pro- 
teins, nucleic acids, viruses, and parts of cells, such as 
chromosomes and ribosomes. 

A principal goal of biophysics is to determine the re- 
lationship between the structure of a molecule and its 
biological function. For example, in photosynthesis, the 
process by which plants make food, chlorophyll mole- 
cules absorb light energy and transform it into chemical 
energy. Through X-ray diffraction, biophysicists located 
and determined the structure of specialized reaction 
centres where this energy transformation occurs. Re- 
search with spectroscopic instruments then provided 
details of processes within the reaction centres. Such 
studies have furthered the understanding of photosyn- 
thesis. (See Chlorophyll; Photosynthesis.) Biophysicists 
also study the effects of ionizing radiation on the living 
organism (see Radiation [The effects of radiation]). 
Biopsy is a medical technique by which living tissue is 
obtained for examination under the microscope. For ex- 
ample, a doctor may remove a small piece of tissue 
from a patient's tumour. This tissue may be frozen imme- 
diately and sliced into extremely thin sections. When a 
pathologist examines the tissue under a microscope, it 
can be determined whether the tumour is benign (non- 
cancerous) or malignant (cancerous). Malignant tumours 
tend to invade (grow into) surrounding tissues, and'a 
surgeon often must remove large amounts of surround- 
ing tissue in order to be sure of complete removal of 
the tumour cells. But if the tumour is benign, doctors 
usually remove only the tumour. See Tumour. 

Biopsy also serves as an aid to the diagnosis of cer- 
tain diseases. In these diseases, characteristic kinds of 
cells appear in specific places in the body. For example, 
certain diseases cause changes in the appearance of the 
cells in the lymph nodes (see Lymphatic system). Lymph 
nodes can be examined easily, because some of them 
lie just under the skin. Doctors may also obtain tissue 
for microscopic examination by scraping epithelial tis- 
sues (the tissues that line the surfaces of the body cavi- 
ties) They may obtain bits of tissue from structures, such 
as the liver or kidney, deep inside the body by using a 
hollow needle. Cells from bone marrow (soft spongy 
material in the centre of bones) can be removed by suc- 
tion through the needle. Specific diseases are indicated 
by the presence of certain types of cells in excessive 
numbers in the marrow. 

Biorhythm is a term that refers to any cycle of 
changes in the functions of organisms. Examples of 
biorhythms include the menstrual cycle of women and 
the annual shedding of leaves by many kinds of trees. 

Some people believe there are three biorhythms that 
can be used to predict day-to-day variations in a per- 
son's feelings and abilities to perform physical and men- 
tal tasks. This article discusses such biorhythms. They 
are: (1) a 23-day physical cycle, (2) a 28-day emotional 
cycle, and (3) a 33-day intellectual cycle. A 

The three cycles are said to begin at birth and con- 
tinue with absolute regularity until death. The conditions 
that the cycle controls are favourable during the first 
half of each cycle and unfavourable during the second 
half. A person is most likely to experience accidents or 
other bad luck on critical days. Such days occur on the 
first day of each new cycle and on days when a rhythm 
changes from its favourable to its unfavourable phase. 
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Research has not been able to verify the three cycles 
and most biologists do not believe that the cycles exist. 
In addition, biologists know that some human biological 
rhythms begin before birth, not at birth. Scientists also 
point out that the characteristics of all known human bi- 
ological rhythms vary with age. 

See also Biological clock. 

Biosphere. See Earth (The earth's surface). 
Biosynthesis is the process by which living cells 
manufacture complicated chemical compounds from 
simpler substances. For example, simple molecules 
called amino acids link together to make proteins. In 
plants, carbon dioxide is synthesized into sugars and 
starch. 

Like a factory, every cell needs raw materials, work- 
ers, and a power source before it can manufacture its 
products. The raw materials for biosynthesis are the rel- 
atively simple chemical compounds that human beings 
and animals obtain from digested food; that plants ob- 
tain from photosynthesis and respiration; and that mi- 
croorganisms, such as bacteria and yeast, take from 
their surroundings. The workers of the cell are enzymes, 
which are protein molecules that speed up biochemical 
reactions. A cell contains from hundreds to thousands of 
different kinds of enzymes, Each kind is responsible for 
speeding up a specific reaction or group of similar reac- 
tions. 

One of the cell's major power sources is adenosine 
triphosphate (ATP), a compound rich in energy. Special 
enzymes release the energy contained in ATP whenever 
power is needed to drive a reaction. Human beings and 
animals, and most bacteria, constantly restock their sup- 
plies of ATP by taking energy released from digested 
food. Plants renew their ATP supplies chiefly by trapping 
energy from the sun. 

See also Cell (The work of a cell). 

Biotechnology is the term for techniques of manag- 
ing biological systems for human benefit. The best- 
known form of biotechnology is genetic engineering, 
which involves altering the genes of a living organism. 
Other examples of biotechnology are ce// cultures 
(growths of animal or plant cells in the laboratory) and 
monoclonal antibodies (specialized protein molecules). 
(See Culture; Genetic engineering; Monoclonal anti- 
body.) 

Biotechnology has important applications in medi- 
cine, agriculture, industry, and other fields, For example, 
genetically altered microbes can manufacture a wide 
range of products, including human protein drugs, ani- 
mal growth hormones, and raw materials for industrial 
chemicals, 

However, biotechnology has generated public con- 
cern, particularly about the ethics and safety of certain 
uses of genetic engineering. Many countries regulate 
biotechnological research and its products, 

Biotic environment. See Environment. 

Biotin. See Vitamin (Vitamin B complex; table). 
Biotite. See Mica. 

Biplane. See Aeroplane (The Wright brothers), 

Birch is the name of a group of about 40 slender trees 
and shrubs that grow in parts of Europe, northern Asia 
and North America. They have a thin bark that peels in 
horizontal layers. Some birches have bark that separates 
into sheets almost like paper. Birches produce long 


t Ufa 
Trunk, leaves, and fruit of the paper birch 


catkins (scaly spikes) which contain tiny flowers. The 
closed male catkins appear in the autumn. The female 
ones appear in the follow- 
ing spring. Birch trees may 
grow in pairs or in clusters. 
Their leaves grow alter- 
nately on the twig, and are 
generally bright green, 
turning yellow in the au- 
tumn. Birch nutlets are 
small and grow in a cone. 

Silver birch is a grace- 
ful Old World species. It is 
easily recognized by its pa- 
pery, peeling, black-and- 
white bark and the ragged 
base to the trunk. The 
branches of the silver birch 
usually droop at the tips 
(hence the Latin name 
pendula, which means 
hanging). Silver birch 
grows mainly on sandy and 
gravelly soils. In Siberia, in 
the U.S.S.R, the sap from a 
variety of silver birch 
called weeping birch is 
used in the spring to make 
syrup. 

Paper birch comes 2 
from North America. It has bark that comes off in strips. 
The bark is thin and light enough to write on. Paper 
birch is also called canoe birch, because the North 
American Indians used its bark to make birchbark c 
noes, 

Dwarf birch is a northern species that grows as a 
low, spreading shrub, up to about 1 metre high. It is yp 
ical of high boggy regions on mountains and also 0¢ 
curs in the Arctic, 

Several species of birch are valuable timber trees: a 
One of the largest species (up to 30 metres) is the m 
nese monarch birch, t is grown especially for the PY 
wood industry. The North American sweet birch of ó 
cherry birch is used to make furniture. Birches are als 
grown as ornamental trees. 

mily 


Scientific classification. Birches belong to the birch E is 
Betulaceae. The silver birch is Betu/a pendula. The pape irch is 
B. papyrifera. Dwarf birch is B. nana. Japanese monarch bi 
B. maximowicziana. Sweet birch is B. lenta. 


The birch is a tall, graceful 
tree with delicate branches. 
The slender trunk of the birch 
has thin, peeling bark. 


v f. j 
A male Count Raggi's bird of para- 


dise courts a mate by spreading his 
elegant feathers. 


Bird 


pde an animal with feathers. All birds have feathers, 
People "rijs only animals that have them. But when 
ing "mera they usually think first of their fly- 
Teich spoe 4 irds have wings. The fastest birds can 
other 3 e t of well over 160 kilometres per hour. No 
all birds E i can travel faster than birds. However, not 
are flightless ly. For example, ostriches and penguins 

ER S Instead of flying, ostriches walk or run. 

ey use hele wings only for balance. Penguins swim. 

People hve wings like flippers. 
marvellous fi always been fascinated by birds. Their 
fStof all ani ying ability makes them seem to be the fre- 
sing sweet nals, Many birds have gorgeous colours or 
poets, Gaint ae The charms of birds have inspired 
55 symbols. pe and composers. Certain birds also serve 
Symbol of wi <ople have long regarded the owl as a 

e eagle h Is n and the dove as a symbol of peace. 
Might. Bir aem ong represented political and military 

P aeroplane so played a role in the development of 
after they e. Inventors built successful planes only 
Wings, Patterned the wings after the shape of a bird's 

Ther 
smallest Seas 9,300 species (kinds) of birds. The 

rd is the bee hummingbird, which grows to 


The California condor is almost ex- 
tinct. Its natural habitat has been 
nearly destroyed, and the bird lays 
only one egg every two years. 


——. A dipper walks underwater in search 
of insects and small fish. Strong claws 
_ and sturdy legs enable it to grip a 
stream bed even in a fast current. 
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only about 5 centimetres long. The largest bird is the os- 
trich, which may grow to about 2.5 metres tall. 

Birds live in all parts of the world, from the polar re- 
gions to the tropics. They are found in forests, deserts, 
and cities; on grasslands, farmlands, mountaintops, and 
islands; and even in caves. Ducks, gulls, and certain 
other birds always live near water. Most such birds can 
swim. Some birds, especially those in the tropics, stay in 
the same general area throughout their life. Even in the 
Arctic and the Antarctic, some hardy birds stay through- 
out the year. But many birds of cool or cold regions mi- 
grate each year to warm areas to avoid the winter, when 
food is hard to find. In spring, they fly home again to 
nest. 

All birds hatch from eggs. In most species of birds, 
the female lays her eggs in a nest built by herself or her 
mate or by both of them. The majority of birds have one 
mate at a time, with whom they raise one or two sets of 
babies a year. Some birds keep the same mate for life. 
Others choose a new mate every year. Most baby birds 
remain in the nest for several weeks or months after 
hatching. Their parents feed and protect them until they 
can care for themselves. Most birds leave their parents 
when they are a few months old. 
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Interesting facts about birds 


The highest flyer is the bar- 
headed goose. Some flocks of 
bar-headed geese fly over the 
world's highest mountain 
range, the Himalaya in Asia, at 
an altitude of more than 7,500 
metres. 


The fastest diver is the per- 
egrine falcon. The bird's 
broad, powerful wings and 
streamlined body enable it to 
swoop down on its prey at a 
speed of more than 300 kilo- 
metres per hour. 


The largest bird is the male 
African ostrich. It may grow to 
nearly 2.5 metres tall and 
weigh as much as 140 kilo- 
grams. 


The smallest bird is the bee 
hummingbird, When fully 
grown, it measures about 5 
centimetres long and weighs 
about 3 grams. The nest of a 
bee hummingbird is the size 
of half a walnut shell, 


The greatest traveller, Arc- 
tic terns migrate farther than 
any other bird. They travel 
about 18,000 kilometres each 
way between their breeding 
grounds in the Arctic and 
winter home in the Antarctic, 


The deepest diver is the 
emperor penguin, Emperor 
penguins have been recorded 
underwater at depths of more 
than 250 metres. They use 
their wings to propel them- 
selves through the water, 


Bar-headed 
goose 


Peregrine falcon 


Bee 
hummingbird 


Arctic tern 


Emperor penguin 


The ptarmigan hides from enemies by blending with its sur- 
roundings. In winter, the bird has white feathers, making it al- 
most invisible against the snow, above. In summer, the ptarmi- 
gan's feathers are speckled and so match the vegetation on the 
ground, where the bird makes its nest, be/ow. 


Birds belong to the large group of animals called ver 
tebrates. Vertebrates are animals with a backbone. The 
group also includes fish, reptiles, and mammals. Birds 
have two forelimbs and two hindlimbs, as do cats, dog» 
monkeys, and most other mammals. But in birds, the 
forelimbs are wings rather than arms or front legs. Like 
mammals, and unlike fish and reptiles, birds are warm- 
blooded—that is, their body temperature always re- 
mains about the same, even if the temperature of thelr 
surroundings changes. Unlike most other vertebr 
birds lack teeth. Instead, they have a hard bill, or beak, 
which they use in getting food and for self-defence. 

Many birds are valuable to people. Such birds as 
chickens and ducks provide meat and eggs for food. 
Birds help farmers by eating insects that attack their à 
crops. Some types of birds eat farmers’ grain and frui 
But in general, birds do much more good than a. 

Since the 1400s, about 100 species of birds have hun 
come extinct. People killed off most of them by ov 
ting or by destroying their environment to create far 
and cities. Today, about 1000 species are in danger 
more than 10 per cent of the bird population. Many 
countries have laws to protect endangered birds. i 

This article discusses the importance of birds, um 
distribution throughout the world, their migration i 
they live, and how they raise a family. The article a ction 
describes the bodies of birds, bird study and prote 
and the development of birds. 


i 


The importance of birds 


Innature. Each species of animal in a woodland, 
grassland, or other natural area depends on other living 
things in the environment for food. In a woodland, for 
example, some birds get their food mainly from plants. 
Others chiefly eat small animals, such as insects or 
earthworms. Birds and bird eggs, in turn, serve as food 
for such animals as foxes, mongooses, and snakes. The 
feeding relationships among all the animals in an envi- 
ronment help prevent any one species from becoming 
too numerous. Birds play a vital role in keeping this bal- 
ance of nature. See Balance of nature. 

Birds also serve other purposes in nature. Fruit-eating 
irds help spread seeds. The birds eat and digest the 
pulp of berries and other fruit but pass the seeds in 
their droppings. The seeds may sprout wherever the 
droppings fall. Hummingbirds pollinate certain flowers 
at produce nectar. Hummingbirds feed on nectar. As 
they visit flowers in search of it, they spread pollen from 
lower to flower. 

Many kinds of birds help farmers by eating weed 
seeds, harmful insects, or other agricultural pests. Un- 
ke birds that feed on fruit, seed-eating birds digest the 
seeds they eat. One bobwhite quail, for example, may 
ida field of as many as 15,000 weed seeds a day. Many 
ids eat insects that damage farm crops. Some birds 
are especially helpful in keeping the number of certain 
kinds of insects under control. Rats, mice, and rabbits 
tan cause huge losses on farms by eating stored grain. 
But fortunately for farmers, birds of prey, such as hawks 
and owls, prey on these animals and so help limit the ex- 
tent of such losses, 

Some birds are considered pests. The African quelea 
andthe North American blackbird, for example, eat the 
seeds of grain crops. Another pest is the starling, which 
IS numerous in many cities, where it is considered a nui- 
M because of its noise and droppings. Pigeons are 
Brune in cities because of their droppings. 

MO Starlings and pigeons leave masses of drop- 
pings on buildings where the birds have been roosting. 


Some helpful birds Various birds aid farmers by preying on pests or by ea 
the environment clean by feeding on decaying matter. Examples o: 
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The fungus Histoplasma capsulatum can grow on these 
droppings. The spores of the fungus may be carried in 
the air and cause the infectious disease histoplasmosis 
in people who inhale them. When the spores infect the 
lungs, the histoplasmosis is generally mild. However, 
death may result if the disease spreads to other parts of 
the body. See Histoplasmosis. 

As a source of food and raw materials. People 
have always hunted birds for food. Some of the first 
birds used for food were ground-feeding birds, such as 
quails and turkeys, which were caught in traps and 
snares. Hunters captured pigeons, ducks, and other 
birds by placing nets where the birds normally flew. 
After the invention of guns, most people hunted large, 
meaty birds to save gunpowder and shot. The eggs of 
wild birds were also an important food for people in 
prehistoric times, and such eggs are still eaten in some 
parts of the world. Because most birds’ nests are hard to 
find, the eggs used for food have come chiefly from sea 
birds that nest in open places. 

People eventually discovered that certain wildfowl 
could be domesticated (tamed). This discovery led to the 
development of poultry—that is, domesticated fowl that 
farmers raise for meat and eggs. Chickens are probably 
the oldest kinds of poultry. They were domesticated in 
Asia at least 3,000 years ago. Since then, farmers have 
developed other poultry, including ducks, geese, 
guinea fowl, pheasants, and turkeys. Ducks, geese, and 
pheasants were domesticated in Asia, guinea fowl in Af- 
rica, and turkeys in Mexico. 

Today, chickens are the most widely raised poultry by 
far. Farmers throughout the world produce hundreds of 
millions of chickens annually for meat and eggs. Ducks 
and turkeys rank second and third in production world- 
wide. Ducks are raised for both meat and eggs. Turkeys 
are raised mainly for meat. 

The feathers of certain birds are used to stuff pillows, 
mattresses, sleeping bags, and quilts. Goose feathers 
are preferred because they are soft and springy. Manu- 


ting weed seeds. Scavenger birds help keep 
f helpful birds appear below. 


Bu 

oe Prey on rabbits, rats, and 

bind of nimals that eat stored grain. This 
Prey has caught a rabbit. 


A bobwhite quail eats up to 15,000 
weed seeds a day. Bobwhites help farm- 


ers reduce the spread of weeds. 


A gull feeds on a rotting fish. Gulls, 
which eat almost any rubbish help keep 
beaches and harbours clean. 
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Birds as a source of food 


Farmers throughout the world raise certain kinds of birds for meat and eggs. Such birds are called 


poultry. Chickens are the favourite type of poultry, but turkey, ducks, and geese are also Popular, 


A flock of ducks is kept in a flooded field on the Indonesian is- 
land of Bali. Although ducks are raised in many parts of the 
world, their meat is especially popular in eastern Asia. 


facturers often mix goose feathers with down feathers, 
or down, to provide extra softness. Down feathers are 
small, fluffy feathers that some adult birds, especially 
water birds, have under their stiffer outer feathers. Most 
of the down used for stuffing comes from ducks and 
geese raised on farms. 

Over the centuries, the droppings of sea birds have 
formed huge deposits in certain areas of the world, This 
waste matter, which is called guano, makes excellent 
fertilizer. The mining of guano for fertilizer is an impor- 
tant industry in Peru and the small Pacific island nation 
of Nauru. 

As pets. People have long kept certain kinds of birds 
as pets. Favourite bird pets include budgerigars, canar- 
ies, finches, and parrots. Budgerigars and parrots are es- 


Birds as pets People have kept birds as pets since ancient times. 


Geese are fattened on grainina French 
farmyard. France is one of the worlds 
leading goose-producing countries. 


pecially popular because they can be trained to imitate 
human speech and even to whistle. * 

Most birds sold as pets have been bred scientifically. 
The birds are hatched in captivity and sold to the public 
by pet shops. Some of these birds look very different 
from their wild ancestors. For example, wild budgeri- 
gars are green, but breeders have produced white, ye 
low, blue, and even violet budgerigars. In the past, most 
of the budgerigars and parrots sold as pets were caugl 
in the wild. Over the years, this practice wiped out A 
species of these birds. To help protect such birds in the 
future, many countries have made it illegal for wild 
birds to be kept in cages except in zoos. However, a 
wild budgerigars and parrots are still captured and 0 
illegally. 


Certain types of birds are valued for their sing- 


ing and beauty. Some other birds can be trained to talk and to perform various tricks. 


A budgerigar can be an affectionate and 
clever pet. Budgerigars are natural acro- 
bats. Most can learn to say a few words. 


A canary makes a cheerful companion. 
Most canaries are bright yellow and pro- 


duce a lively, melodious song. 


lively ® 
tivities are amusing to watch. Many 


A finch sings beautifully, and its 


sili: ur. 
finches have patches of brilliant colo 


The distribution of birds 


Every species of bird has its own range—thatis, a par- 
ticular part of the world in which all the members of the 
species normally live. Some birds have a broad range. 

"The common barn owl, for example, lives on every con- 
inent except Antarctica. However, no species of bird is 
und in every part of the world, and many species have 
nextremely limited range. The oceans strongly influ- 
ce how different species of birds are distributed. 
birds cannot make long ocean flights. Widely sep- 
“ated continents, such as Europe and North America, 
therefore have different kinds of birds. However, people 
have transported many species overseas, and some of 
these birds have adapted to their new environment. 
Climate also influences the ranges of birds. Most 
binds would starve during a long cold spell. For this rea- 
‘son, relatively few birds live all year round in regions 
with severe winters. However, many birds nest in such 
gions in summer and migrate to warmer climates for 
ie winter. Birds that migrate have two ranges—a sum- 
erone and a winter one. They are summer residents in 
their summer range and winter residents in their winter 
one, Along their migration route, they are transients 
temporary visitors). Birds that do not migrate are per- 
manent residents. 

More kinds of birds live in the tropics than anywhere 
se in the world. Most of these birds are permanent 
residents. However, some parts of the tropics have an 
annual dry season, and many of the birds migrate to 
Moister parts of the tropics to avoid it. The tropics also 
hive many winter residents that migrate from cool or 
told climates. The Temperate Zones —that is, the parts 
ofthe world between the tropics and the polar 
Teglons—have fewer permanent residents than do the 
B In the parts of the Temperate Zones nearest the 
o regions, most of the birds are summer residents 

nly. Few birds live all year in the polar regions. How- 
ver, both the Arctic and the Antarctic have many resi- 
ents during the summer. 

farses of birds are further limited by the kinds of 
aati, aun places that are available. For example, 

e irds must live near bodies of water. Birds 
Thus in trees normally live only in wooded areas. 
th m birds live not only in a particular region of 
p but also in a particular type of environment, 

a E ean that region. 

D. m have divided the world into six main re- 

i ction í logeographic realms, each with its own col- 
“nol animal species. These realms correspond ap- 


wd to the continents. Often the continents 
thes are used to describe where animals come 
ds. fo oupings of different species apply equally 
ont be their power of flight and freedom of 
ince biogeographic realms are: (1) the Nearc- 
ie Pal orth America, plus Greenland and Mexico); 
Northern ^d ctic realm (Europe, northern Asia, and 
Continent an ical; (3) the Oriental realm (the Indian sub- 
Attica so ps Southeast Asia); (4) the Ethiopian realm 
“Sula, Eu of the Sahara, the southern Arabian penin- 
America, c. ladagascar); (5) the Neotropical realm (South 
the Austr male America, and the Caribbean); and (6) 
New Gui alasian realm (Australia, New Zealand, Papua 
nea, and Indonesia as far west as Sulawesi). 
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The Nearctic and Palearctic realms, known jointly 
as the Holarctic, are relatively poor in bird species, . 
owing to a succession of ice ages over the past 3 million 
years. It is only in the past 10,000 years that the ice has 
retreated northward sufficiently to allow the recoloniza- 
tion of plant and animal species from the south. Typical 
birds found here include auks, cranes, finches, grouse, 
and woodpeckers. Divers and waxwings are birds en- 
demic (native) to the region. Both biogeographic realms 
have tundra, coniferous and deciduous forests, grass- 
land, scrub, and desert, as well as extensive mountain 
ranges. 

The Oriental realm lies mainly within the tropics 
and has a generally high rainfall. The bird life is rich, but 
only two families, the fairy bluebirds and the leafbirds, 
are endemic. Typical birds include barbets, broadbills, 
pheasants, pigeons, pittas, and sunbirds. The region in- 
cludes coniferous and rhododendron forests of the 
foothills of the Himalaya, dry woodland, desert, tropical 
monsoon forests, and mangrove swamp. 

The Ethiopian realm also is rich in bird life. Several 
families are endemic. These include the hammerhead 
stork, ostrich, secretary bird, turaco, and wood-hoopoe. 
There are large areas of desert, scrub, grassland, sa- 
vanna woodland, and tropical forest. The grasslands are 
home to many seed-eating birds, including queleas, 
which sometimes form huge flocks of as many as a mil- 
lion birds. The swamps of the upper Nile River are in- 
habited by a great variety of fish-eating birds, such as 
herons and egrets. The mountain evergreen forests of 
the Cameroons, Ethiopia, and Kenya are isolated rem- 
nants of a once continuous forest with their own partic- 
ular avifauna (bird life), including species of brightly col- 
oured sunbirds. 

The Neotropical realm has the richest variety of 
birds of all the biogeographic realms. More than one- 
third of the world's bird species live here. The richness 
of its birds and other animal life is due to its generally 
warm, moist climate, large forested area, and the fact 
that it is only in the past 3 million years that it has been 
connected to the Nearctic realm by the isthmus of Pan- 
ama. At least 30 bird families are endemic, including ant- 
birds, ovenbirds, potoos, and woodcreepers. Many for- 
est birds, such as parrots, tanagers, and toucans, are 
brightly coloured. Savanna species include rheas, 
screamers, and seriemas. The high mountain range of 
the Andes is home to the Andean condor, the world's 


largest bird of prey. 


The Australasian realm shares some bird groups, 
such as the parrots, with South America. Australasia has 
15 endemic bird families, including birds of paradise, 
bowerbirds, emus, fairy wrens, lyrebirds, and New Zea- 
land wrens. Australia itself has a huge dry interior made 
up of desert, scrub, dry grassland, and mountains. The 
north is fringed with tropical forests and mangrove 
swamps. The mountains and tropical forests of New 
Guinea harbour over 650 species of birds, as many as 
are found in the whole of Australia. New Zealand, has 
been isolated from Australia for the past 100 million 
years. It has a high proportion of native birds, including 
many flightless species, such as the kakapo, kiwi, takahe, 


and weka. 
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Birds of the Arctic Golden 1 plover 
Pluvialis dominica 
24 to 28 centimetres 


The northernmost parts of North America, Asia, and 
Europe lie in the Arctic. Most of this land is tundra—that 
is, cold, dry, treeless marshland. The Arctic tundra is fro- 
zen solid most of the year. It comes to life briefly in 
spring and summer. At that time, many birds that winter 
in warmer climates arrive in the tundra to breed. Most 
are water birds. They include the golden plover, arctic 
tern, Canada goose, arctic jaeger, grey phalarope, and 
many species of ducks and sandpipers. Land birds that 
migrate to the tundra include the horned lark and snow 
bunting. 

Only a few birds live in the Arctic all year. Probably 
the best known are ptarmigans. These extremely hardy, 
chickenlike birds survive almost entirely on twigs dur- 
ing the long Arctic winters. 


Arctic Jaeger 
posee or irasiticus. 
41 to 53 centimetres 


Willow 
pus lagopus 
38 to 43 centimetres Y 


TA 
À, t y 


Canada goose 
Branta canadensis 
56 to 102 centimetres 


Arctic tern 
Sterna paradis halaro| 
36to ab centimetres Srey Due papain 


19 to 23 centimetres 
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Birds of Europe Hobby 
Falco subbuteo 
30 to 36 centimetres 3 


Europe shares some of its bird life with neighbouring 

rts of Asia and Africa. The region encompasses a wide EA 
range of habitats, from the Arctic in the far north, 3 
through the northern coniferous forests, to mixed 
broadleaved woodland and dry Mediterranean maquis 
(scrub), 

Many European birds migrate south, mostly to Africa, 
to escape the cold winters when food is scarce. Migra- 
tory species include the hobby, common roller, Euro- 
pean bee-eater, white stork, swallow, cuckoo and com- 
mon tern. The hobby is a magnificent flier. It preys on 
smaller fast-flying birds such as swifts and swallows, as 
well as on insects such as dragonflies, Several of the 
smaller perching birds, for example warblers, the night- 
ingale and skylark, are famous for their fine songs. The 
house sparrow, one of Europe's commonest birds, is 
found throughout the region. The green woodpecker 
hunts for insects or tree grubs, but can also be seen on 
the ground feeding on ants, on dry hillsides. 


Common roller 
Coracias garrulus 
About 30 centimetres 


Red-s| bluethroat 
Luscinia svecica 
About 14 centimetres 


N wee Wall 


wk Tichadroma muraria 
AM Sh About 16 centimetres 
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Ihtingale 
hr megarhynchos 
15 to 16 centimetres 


Swallow 
Hirundo rustica 
About 19 centimetres 


Robin 
Erithacus rubecula 
About 14 centimetres 


A 
Lu as 
Blue tit 


Parus caeruleus 
About 12 centimetres 


Green wood, 
Mao 
About 32 centimetres 


Goldfinch 
Carduelis carduelis 
12 to 14 centimetres 


House sparrow 
Passer domesticus 
14 to 16 centimetres 


Alauda arvensis 
About 18 centimetres 
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Cuckoo 
Cuculus canorus 
About 33 centimetres 


Common tern 
‘Sterna hirundo 
‘About 41 centimetres | 


Red-legged partridge 
Alectoris rufa 
About 34 centimetres 


Avocet 
Recurvirostra avosetta 
About 43 centimetres 
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Birds of Asia 


Some of the vegetation of southern Asia has re- 
mained unchanged for millions of years and this has en- 
couraged the evolution of many species specific to the 
region. Forest birds include hornbills, fruit doves, leaf- 
birds, fairy bluebirds, and broadbills. The male rhinoc- 
eros hornbill, like other tree-nesting hornbills, barri- 
cades his mate into a nest hole during part of the 
breeding season. The golden-fronted leafbird lives in 
deciduous monsoon forest. It feeds on fruit and insects. 
The closely related blue-backed fairy bluebird and the 
lesser green broadbill are mainly fruit eaters, 

The Himalaya, the great mountain range on India's 
northern border, is a biologically rich area that has 
many species of birds. The foothills of the Himalaya are 
home to several brightly coloured members of the 
pheasant family, including the Himalayan monal and 
Lady Amherst's pheasant. The Himalayan monal lives in 
rhododendron forest above 3,000 metres altitude. The 
male has a loud ringing call. The common mynah is a 
bird of dry hillsides in India. The Asian hill mynah is a 
glossy black bird. It is famous for the range of human 
speech it can learn and mimic. 

Some cultivated areas of Asia have encouraged spe- 
cies such as the crimson-breasted barbet and the Java ` 
sparrow. The crimson-breasted barbet lives in open 
woodland, including orchards and gardens. It is known 
for its monotonous "tonk' call, repeated over long peri- 
ods of time. The Java sparrow was originally native to 
the islands of Bali and Java but has been widely intro- 
duced to other areas. It is found in open areas, including 
ricefields, and is a popular cagebird. 


Himalayan monal 
Lophophorus impejanus 
58 to 71 centimetres 


LM 


Java s| 
Padda oryzivora 
About 16 centimetres 


Lady Amherst's 
Qhysolophus amherstiae 
About 1.3 metres 


Golden-fronted leafbird 
Chloropsis aurifrons 
18 to 19 centimetres 


Crimson-breasted 
barbet 

Megalaima haemacephils 
About 15 centimetres 
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fruit dove Blue-backed fairy 
"ilinopus. porphyrea bluebird 
‘About 30 centimetres Irena puella 
About 25 centimetres 


Van Hasselt's sunbird 


Coi 
I: Common mynah Nectarinia sperata 
2d Acridotheres tristis About 10 centimetres 
About 22 centimetres 
Rhinoceros hornbill 
Buceros rhinoceros 


1.07 to 1.22 metres 
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Birds of Africa 


The great expanse of the Sahara divides the bird life 
of Africa. To the north, the Mediterranean coastal region 
shares many species with southern Europe. South of the 
Sahara, much of Africa has a tropical climate and a 
richer bird life. The rainforests are home to such birds 
as the emerald cuckoo, and the cuckoo roller of Mada- 
gascar. The secretary bird is a strange bird which stalks 
the African plains, looking for its reptile prey. Other 
grassland birds are the guineafowl and the crowned 
crane. African waterbirds include the shoebill, the ja- 
cana, and the brilliant blue malachite kingfisher. The 
shoebill can scoop up large lungfish with its broad beak. 
In a drought, African fish eagles find easy prey in fish 
stranded in the shallows. 


eptosomus 
41 to 46 centimetres 
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Yellow-bellied / '; er 
Es 

ira concreta 
Abd cantrmetres 


Malachite 
Alcedo Maki poner 
About 14 centimetres 


African Jacana 
Actophilornis africana 
23 to 28 centimetres 


lelmeted 
Numida meleagris 
51 to 56 centimetres 


Hammerko 
Scopus umbretta 
About 50 centimetres 


Balearica pavonina 


About 1 metre tall 
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Birds of North America 


Many North American birds, such as the American 
robin and ruby-throated hummingbird, migrate to 
warmer climates to escape harsh winter weather. 

The American wigeon is a common, sociable duck 
which gathers in winter flocks, sometimes tens of thou- 
sands strong. The brightly coloured cardinal is a wide- 
spread garden bird with a pleasant whistling song, Both 
the common flicker and the white-breasted nuthatch 
specialize in feeding on insects taken from the bark and 
branches of trees. 

The roadrunner can trot at up to 20 kilometres per 
hour. It hunts mainly lizards and snakes in desert areas 
and can kill prey up to the size of rattlesnakes. The elf 
owl, the world's smallest owl, is another desert species. 
It feeds mainly on moths and other nocturnal insects, 
and often nests inside grant saguara cacti. The northern 
oriole weaves an elaborate nest, suspended from the 
branch ends of a tree. 


American wigeon 
Anas americana 
46 to 58 centimetres 


Ruby-throated 
hummingbird 
Archilocus colubris ¿j 
8to l0 centimetres Ú 


Cardinal 
Cardinalis cardinalis 
18 to 23 centimetres 


Common flicker 
Colaptes auratus 
3010 36 centimetres 


American robin White-breasted nuthat 
Turdus migratorius Sitta carolinensis ah 


23 to 28 centimetres 13 to 15 centimetres. 
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Northern 
Icterus galbula 
18 to 20 centimetres 


American kestrel 
sparverius 
bit centimetres 


Roadrunner 
Toy eral fomanus 
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Birds of Central and South America Scar p 
56 to 61 centimetres fer? 
Central and South America is the world's richest re- 
gion for bird life. Almost one third of all the world's spe- 
cles are found there, many in dense tropical rain forests. 
Several of the birds belong to families found nowhere 
else. Examples are the sun bittern, hoatzin, antshrikes, 
and trumpeters. Many birds of the region have spectac- 
ular, colourful plumage. Examples are the resplendent 
quetzal, scarlet macaw, and scarlet ibis. Vultures include 
the grotesque king vulture, which soars along rivers and 
forest margins, watching for carrion (dead animals). The 
gaudy keel-billed toucan uses its massive bill to pluck 
fruit and berries. It also eats insects and the occasional 
reptile. Both the male resplendent quetzal, and the An- 
dean cock of the rock are brilliantly coloured. They per- 
form elaborate courtship displays to attract females. 


Barred antshrik 
Toto 166 centimetros 


Sun bittern 
Eurypyga helias 
46 to 51 centimetres 


38 to 51 centimetres 
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Scarlet macaw 
Ara macao 
About 90 centimetres 


Paradise tanager 
Tangara chilensis 
About 14 centimetres 


Blue-crowned 
motmot 
Momotus momota 
38t0 41 centimetres 


King vulture 
Sarcorhamphus papa 
About 69 centimetres 


Hoatzin 
Opisthocomus hoatzin 
About 61 centimetres 
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Birds of Australia and New Zealand 


Many bird species of Australia and New Zealand are 
found nowhere else in the world. These include the 
flightless cassowaries of Australia and New Guinea, the 
emu of Australia and the kiwis of New Zealand. 

Australia has many beautiful birds, including the su- 
perb lyrebird with its elaborate tail feathers, and many 
parakeets and cockatoos. The wedge-tailed eagle is one 
of the world's largest eagles. It feeds on mammals, other 
birds, and reptiles and can even tackle prey as large as 
young kangaroos. The laughing kookaburra is a kind of 
kingfisher. It occasionally eats fish, but its normal diet 
consists of reptiles, small mammals, birds, and inverte- 
brates. Many birds familar from other regions do not 
occur in Australia or New Zealand, 


Laughing kooka- 
burra 
Ks) VOMAguness ; p 
centimetres 
Grey butcherbird 
Cracticus torquatus 


28 to 33 centimetres 


Gouldian finch 
Chloebia gouldiae 
About 14 centimetres 


Superb blue falry 


wren 
Malurus cyaneus 
10 to 13 centimetres 


81 to 99 centimetres 


Willie wagtail 
Rhipidura leucophrys 
About 20 centimetres 
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astern spinebill. Brel 
Aanthorbynchus tenuirostris — . ; 
Grus Ribicunda 
About 1.2 metres 


ilt 15 centimetres 


Wl miner (belibird) 
Manorina. 
Hat Ta cenimo phg 


Wedge-tailed eag! 
Aquila audax 3 aa 
About 1 metre 


White-plumed honeyeater 
Meliphaga penicillata 
About 15 centimetres 


New Zealand Pigeon 
a 
Amipta Centimane Sej 


Nestor meridionalis 
About 48 centimetres 


New Zealand libi, 
Anthonis melanie "d 
Í About 20 centimetres 
H 


dura novaeseelandiae 
About 31 centimetres 


metres 


Bird 
birds of Oceanic Islands 
Oceanic sod usually have relatively few bird Spe- 
des, although those living in any particular i 
oe p ar island group 
The nene, or Hawaii: 
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Sea birds and birds of the Antarctic 


Some birds spend most of their time far out at sea 
and seldom visit land except to breed. These birds in- 
clude albatrosses, penguins, petrels, shearwaters, and 
storm petrels. All these birds except penguins are expert 
long-distance fliers. Penguins cannot fly. But they swim 
long distances and remain at sea for months at a time. 
Certain other birds often hunt fish far out at sea but re- 
turn to land regularly. These birds include boobies, fri- 
gatebirds, phalaropes, tropicbirds, and the south polar 
skua. 

Many sea birds nest on Antarctic islands during sum- 
mer in the south polar region. A few birds nest on the 
ice-covered Antarctic continent itself. These hardy spe- 
cies include the emperor penguin, snow petrel, south 
polar skua, and Wilson's storm petrel. 


Red-footed booby 
Sula sula 
66 to 75 centimetres 


Magnificent frigatebi 
Fregata magnificent 
94 to 114 centimetres 


Wilson's storm 


etre 
Oceanites oceanicus 
About 18 centimetres 


White-tailed E 
Phaethon pra each 
71 to 81 centimetres 


McCormick's skua 


in 
Catharacta maccormicki Emperor pers; 
51 to 56 centimetres Aptenod tee ore fal 


Bird migration 


The migration of birds is one of the most fascinating 
and least. understood events in nature. Birds are not es- 
pecially strong. Yet numerous species migrate tremen- 
dous distances, often flying many hours or days without 
sopping. The European warbler, the whitethroat, is one 
ofmany birds that breed in Europe and overwinter 
nd the winter) in Africa or Asia. The whitethroat trav- 

ds about 4,000 kilometres to its winter home in Senegal, 
West Africa. The blackpoll warbler, a North American 

bird no bigger than a sparrow, flies nonstop about 4,000 
kilometres to its winter home in South America. 

Arctic terns are the champions of long-distance mi- 
gation, They fly about 18,000 kilometres from their 
breeding grounds in the Arctic to their winter home in 
the Antarctic. The birds return to the Arctic a few 
months later, They thus travel about 36,000 kilometres in 
lessthan a year. Many birds migrate enormous dis- 
fances yet return to exactly the same nesting places 
every year. 

Scientists have made many discoveries about why, 
where, and how birds migrate. But many questions re- 
d men. and some of them may never be 
solved. 

Why birds migrate. In many parts of the world, the 
foods that birds eat become scarce during certain sea- 
sons of the year. Most birds would starve if they had to 
remain in such places through the unfavourable season. 
This situation is especially true of regions with cold, 
iil The majority of birds that nest in these 

migrate to warmer climates in the autumn. They 
fy prof he Popes hve dry season and a i, 

season 

ca m year. Food and drinking water may become 
Bue inating m moie art of be Popes d 
the start of each dry un and cole i ras he ER 
Other birds, which prefer to nest in dh = = / ed 
lodrier parts of the tropics during th ee = 

Birds that do not mi irate d ii he es es abl 
tnn are species th 9 uring the un avour e 
fod. Most ind : at can survive on the available 
Wve Manly ae = overwinter in northern regions 

ids include pat aroe buca nid dy rems Sad 
Re nutcrackore an ossbills and other finches, 
Wrthern regio TS, and sparrows. Insects are scarce in 

erefore eid winter, Most insect-eating birds 
small birds that [y e majority of those that remain are 
thing young at ive mainly on insect eggs and the devel- 

o, E ag hesa brs inci nuthatches, 
, and woodpeckers. 
tual y iah birds migrate to survive, the factors that ac- 
n For ex eir migrations are much more difficult to 
summer hom ample, many northern species leave their 
food Suppl Pile the weather is still warm and the 
e Sl Pel The birds cannot know that the 
on rn cold and that food will become scarce. 
dular item iit are probably regulated by the glan- 
ealed hormo, e glands produce chemical substances 
Wte the HR Changes in hormone production stim- 
tles, hormone to migrate. Among some northern spe- 
daylight, Ae Production is affected by the length of 
thanges em e daylight hours shorten, hormonal 
se the birds to prepare for their migratory 
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flight south. However, changes in daylight only partly ex- 
plain the timing of migrations. Different species may de- 
part from the same area at different times. In addition, 
the same species may not depart at the same time every 
year. The exact timing of migrations depends not only 
on the amount of daylight but also on such conditions 
as the weather and the food supply. 

Where birds migrate. The great majority of birds 
that migrate generally travel in a north-south direction. 
The seasons in the Northern Hemisphere are the oppo- 
site of those in the Southern Hemisphere. Therefore, 
many northern species of birds that migrate south in the 
autumn arrive in the Southern Hemisphere in time for 
that region's summer. These birds and many species na- 
tive to the Southern Hemisphere fly north in the south- 
ern autumn and arrive at their destinations in time for 
the northern summer. Some species of birds end their 
migration in the tropics, where most places are warm or 
hot all year round. 

Many species of birds migrate along the same routes, 


„which generally follow such physical features as coast- 


lines, mountain ridges, and river valleys. Heavily trav- 
elled routes are known as flyways. There are two main 
flyways for birds migrating to and from Europe. One fly- 
way crosses the Strait of Gibraltar, a narrow body of 
water that connects the Mediterranean Sea and the At- 
lantic Ocean. The other route passes over the Darda- 
nelles, part of a waterway that leads from the landlocked 
Black Sea to the Mediterranean. In North America, there 
are four main flyways: (1) the Pacific flyway, along the Pa- 
cific coast; (2) the central flyway, which follows the 
Rocky Mountains; (3) the Mississippi flyway, which fol- 
lows the Mississippi River; and (4) the Atlantic flyway, 


Snow migrate in enormous flocks. Some snow geese 
make lemen homes as far north as the Arctic coast of 
North America and their winter homes as far south as Mexico. 
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along the Atlantic coast. Many bird-watchers congre- 
gate at specific points along flyways to observe the 
spectacular passage of large flocks of migrating birds 
during the autumn and spring. But while most species 
of birds follow the flyways, many birds migrate outside 
them. 

In addition to the main flyways, there are migration 
routes that are followed by different groups or even in- 
dividual species of birds. The European great shearwa- 
ter, for example, migrates to the island of Tristan da 
Cunha, in the South Atlantic Ocean. Other species, such 
as crossbills of northern Europe and the Soviet Union, 
do not migrate every year but only when the crop upon 
which they feed fails and they have to find new feeding 
grounds. 

How birds migrate. Some species of birds migrate 
in small groups. Other species fly in flocks composed of 
as many as several million birds. Most small birds travel 


at night and stop to feed and rest during the day, Most 
large birds do the opposite. The majority of migrating 
birds fly at altitudes of about 900 to 1,800 metres, But 
some species, including various kinds of shorebirds and 
geese, have been detected at over 6,000 metres, 

Scientific research has revealed that birds that mi- 
grate by day follow various landmarks, such as river val- 
leys and mountain ranges. They can also adjust their 
route according to the direction of the sun. Some spe- 
cies of birds, including waterfowl, migrate during the 
night. Experiments have shown that many of these spe- 
cies use the stars as a guide. However, since birds can 
find their way even when the sky is overcast, they must 
also use other cues. It is thought that some species are 
sensitive to the earth's magnetic field and use this sensi- 
tivity when navigating. Some seabirds, such as petrels, 
also use their sense of smell to help them find their way. 
back to their nesting burrows. 


Bird migration The maps below show the summer and winter ranges and the migration routes of three typical 


birds 


the Northern Hemisphere—the bobolink, yellow wagtail, and sharp-tailed sandpiper. The 


photographs below the maps show each of the three birds. 


North Atlantic 
Ocean 


South Pacitic 
Ocean 


The bobolink nests in North America 
and flies to South America for the winter. 
The birds migrate along a broad front 
rather than along well-defined routes. 


The yellow 


wagtail nests in England 
and winters in Africa. The birds follow a 
coastal route when flying south and an 
inland route when flying north. 


v 


4 


The sharp-talled sandpiper breeds in 
Siberia. The birds migrate along a variety 
of routes to such far-flung places as Aus 
tralia and western North America. 


Most small birds live only a year or two at the most. 
Many birds die of hunger, disease, injury, or exposure 
o bad weather. Numerous others are killed by preda- 
trs animals that prey on other animals). In spite of all 
he dangers they face, some birds manage to complete 
helr normal life span. In general, big birds live longer 
dun small ones. For example, albatrosses may live 40 

or more, but wrens are unlikely to live as long as 
15years. Birds generally have a better chance of survival 
incaptivity than in the wild. As a result, the age records 
formost species are held by birds that were raised in 
wos or as pets. The record holders include an eagle 
wlthat lived to age 68 in a zoo and a pet parrot that 
lived to age 70. 

Nearly everything birds do is related to their survival, 
tiher as individuals or as a species. To survive as indi- 
viduals, birds must obtain enough food and water and 
beable to defend themselves against predators. These 
tvities require skills of movement, such as flying or 
swimming, and certain communication skills. To survive 
wa species, each generation of birds must produce and 
nise offspring. 

This section of the article discusses the activities of 
binds that are important to their day-to-day survival. The 
section Family life of birds deals with the activities of 
birds that are important to their survival from genera- 
tlon to generation. 


How birds get food 


Birds have a higher body temperature than mammals. 
They therefore require more food in relation to their 
ed mammals do to maintain the higher tempera- 
e In addition, small birds must eat relatively more 

large ones because their bodies use up food en- 
rai A tiny bird, such as a goldcrest, may eat a 
fiat, weight in food each day. A larger bird, such 
ing, may eat only about an eighth of its weight. 
pet that birds eat also depends on what they 
a r example, a given amount of nectar provides 
one than the same amount of seeds. A nectar- 
‘on Hg thus needs less food than a seed eater of the 
i; Roman birds require so much food that they 
dd most of their time eating. Large birds can go 
d pner Toog, 
er animals, birds must regularly replace 
Ea their bodies lose. Hawer birds do not 
E^ fluid wastes as sweat and urine. They lose 
th Mount of moisture in their droppings and 
than ia ale, Birds therefore require less water 
is cud other animals. Birds that eat juicy foods, 
they or insects, may get all or most of the 
tink any need in their food and may seldom have to 
inthe bill ien ariak water by scooping it up 

d e hea 
on the threat, ack, and letting the drops 
| ime Birds eat mainly insects, fish, meat, 
E it. Each of these kinds of food is preferred 

eee p 
tlud as live largely on insects. Insect eaters in- 
Small bi Bm Res Chickadees, flycatchers, owls and 
n. Prey, swallows, swifts, vireos, and wood- 
e insect eaters also feed on spiders and 
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earthworms. Fish-eating birds include cormorants, div- 
ers, grebes, herons, kingfishers, ospreys, pelicans, and 
terns. Many fish eaters also feed on other water animals, 
such as crabs and snails, Meat eaters, or birds of prey, 
live on the flesh of reptiles, other birds, and small mam- 
mals. The chief birds of prey include caracaras, eagles, 
falcons, hawks, owls, and vultures. Most of these birds 
hunt and kill their prey themselves. A few birds of prey 
eat mainly carrion—that is, the decaying flesh of dead 
animals, Vultures and caracaras are the chief carrion eat- 
ers. 
Birds that feed mainly on seeds include buntings, 
finches, grosbeaks, pigeons, and sparrows. Most 
fruit-eating birds dwell in the tropics, where fruit is 
plentiful all year round. These birds include hornbills, 
parrots, tanagers, and toucans. In cooler climates, many 
birds feed on fruit when available and on insects or 
seeds the rest of the year. Such birds include American 
robins, catbirds, European blackbirds, mockingbirds, 
orioles, and waxwings. The hawfinch has a heavy, cone- 
shaped bill that can crack open cherry stones, but it also 
eats softer seeds and insects. Birds also get other food 
from plants besides fruit and seeds. Honeyeaters and 
hummingbirds, for example, live mainly on nectar from 
flowers. Sapsuckers often feed on tree sap. Ducks, 
geese, and swans eat all kinds of vegetable matter, in- 
cluding grass and seaweed. 

Although most species prefer a certain food, fish eat- 
ers and meat eaters are among the few birds that live on 
only one kind of food. Most insect eaters also eat seeds 
or fruit, and most birds that feed on seeds or fruit also 
eat some insects. A few birds eat almost any food they 
can find, including refuse. These birds include crows, 
gulls, ravens, and starlings. 

Feeding methods. In most cases, the structure ofa 
bird's bill or feet—or of its bill and feet—is adapted to its 
method of feeding. For example, birds of prey have 
sharp claws, which they use to seize small animals, and 
a hooked, razor-edged bill, which they use to tear off 
the flesh. The section The bodies of birds discusses 
such adaptations. 

Some birds have developed highly specialized or un- 
usual feeding methods. Swifts and swallows catch in- 
sects in flight by using their long, narrow wings to make 
fast aerial manoeuvres and their extra-wide mouths to 
capture the insects. Hummingbirds can beat their wings 
ina circular fashion and so can hover in the air, like a 
helicopter. Hummingbirds use this skill to hover in front 
of flowers and collect nectar. They can also fly backward 
and so reverse out from the flower they have just visited 
and move on quickly to the next. 

Some birds depend on other animals to help them 
get food. Cattle egrets and cowbirds follow herds of 
grazing animals and feed on insects startled by the ani- 
mals’ hoofs, Frigatebirds and skuas often steal fish from 
other birds. Honeyguides, which are found mainly in Af- 
rica, live largely on beeswax. The birds cannot get at the 
wax by themselves. Instead, they perch near beehives 
and call excitedly. Their call attracts honey-eating mam- 
mals, which break open the hives and eat the honey. The 
birds are then able to feast on the wax and the bee lar- 


vae. 
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How birds feed Birds find food in many places—in the air, on the ground, underwater, inside flowers and trees, 
and even in mud. Their diets include insects, fish, meat, seeds, fruit, and sap. In most cases, the 
structure of a bird's bill or feet—or of its bill and feet—is adapted to the bird's feeding habits, 


———————————— — 


| 


A hawk captures a snake. Birds of prey The swift feeds only on flying insects. 
use their sharp claws to seize animals The bird's extremely wide mouth enables 
and their razorlike bill to tear off flesh. itto catch insects in the air. 


The red-egged partridge uses its The yellow-bellied sapsucker makes a 
Small but powerful beak to crack open hole in a tree with its long, pointed bill 
Qrain and other seeds. and then feeds on the sap. 


A Bohemian waxwing eats a berry. Its 
short, broad bill is well adapted to pick- 
ing berries and other small fruits, 


A red-backed shrike has used its 
strong bill to spear a grasshopper onto 
the end of a sharp twig. 


The anhinga uses its extremely sharp The flamingo feeds on the tiny plants 


bill to spear fish, The bird's long, flexible 


and animals in mudd: . Its bill fil- 
neck and webbed feet help it in fishing. in muddy waters. Its bill fil- 


ters mud and water from food. 


A black skimmer scoops up Sh 
ploughing the water with its Du 
lower bill is shaped like a flat blade. 


How birds move 


Birds move from one place to another chiefly by fly- 
ing, Only a few kinds of birds cannot fly. Some of these 
fightless birds are cassowaries, emus, kiwis, ostriches, 
heas, and penguins. In addition to flying, most birds 
an move about on land. The chief exceptions are divers 
iyrloons), grebes, hummingbirds, kingfishers, and 
switts, The legs of divers and grebes are so far back on 
he body that the birds cannot walk or even stand. How- 
wer their legs are ideally positioned for underwater 
swimming. The legs and feet of hummingbirds, kingfish- 
es, and swifts are suited to clinging or perching but not 
trwalking. These birds can move from place to place 
myby flying. 

Many birds can swim, as well as fly and move about 
wland. But some of the best swimmers, such as pen- 
guins and divers, are handicapped in other movements. 
Penguins cannot fly, and divers cannot walk. 

Inthe alr. Aeroplanes can fly because their wings are 
shaped like a bird's wings. A bird's wing is curved on 
‘op and flat or slightly curved on the bottom. When a 
Wing shaped in this way moves rapidly forward, air 
flows faster over the curved top surface than over the 


How a bird flies 
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flatter bottom surface. The faster airflow reduces the air 
pressure above the wing. Air in a high-pressure area al- 
ways moves toward a low-pressure area. The air be- 
neath the wing thus moves toward the area of lower 
pressure above the wing and pushes the wing upward. 
This upward force, which is called //ft, enables birds and 
aeroplanes to overcome gravity, rise into the air, and re- 
main airborne. 

Birds launch themselves into the air by using their leg 
muscles to push against a perch or to jump from the 
ground. At the same time, they start flapping their 
wings. The tips of the bird's wings not only flap up and 
down but also twist forward on the downstroke. This 
twisting motion propels the bird forward. The rest of the 
wing remains level in relation to the flow of air and so 
provides lift. 

After take-off, some birds continue to fly mainly by 
flapping their wings. Others combine flapping flight 
with gliding or soaring. In gliding, birds keep their 
wings extended and coast downward through the air, 
using little energy. In soaring, birds use the energy of 
air movements to propel themselves without having to 
flap their wings. They may use wind, heated rising air 
called thermals, or the lift of air along a cold front. 


mnga flapping flight, a bird's wings make two kinds of movements. The inner part of each 
fully Eon up and down. The outer part moves in a circle. The circular movement begins on the 
pe (1) and continues anticlockwise through the start of the downstroke (2), the full down- 
) and the start of the upstroke (4). The wing tips push forward on the downstroke, which 


Propels the bird through the air. 


Downstroke 


ugh. On th Overlap on the downstroke so no air can 
pass n € upstroke, the feathers twist open, allowing 
rough and making it easier to lift the wing. 


Reduced air pressure 


Constant air pressure 


A bird stays aloft because air flowing over the wings drops in 
pressure. Air pressure under the wings remains the same. High 
pressure moves toward low pressure, which keeps the bird up. 
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How wing shape affects 
flying skills 


The majority of small birds depend on flapping flight. 
In most cases, their cruising speed averages 30 to 55 
kilometres per hour (kph). Most fast fliers are large birds 
with long, pointed wings. The peregrine falcon has been 
clocked from an aeroplane at speeds of up to 290 kph 
while diving. Most soaring birds are large sea birds that 
have long, pointed wings. Such birds include alba- 
trosses, frigatebirds, gulls, ospreys, shearwaters, and 
tropicbirds. Ospreys have been clocked soaring at 
speeds of up to 129 kph. Soaring land birds include buz- 
zards and vultures. Unlike the sea soarers, these land 
birds have relatively broad, rounded wings. Many wild- 
fowl, such as pheasants and quail, also have broad, 
rounded wings. But their wing feathers are particularly 


The fastest bird on land is 
the flightless ostrich, right 
Ostriches can run as fast as 65 
kilometres per hour. Like 
most other birds that nest or 
feed on the ground, ostriches 
walk and run by moving one 
foot forward at a time. Most 
birds that nest in trees hop on 
both feet when they are on 
the ground, 


hi f a bird's wings determines the type of flying that the bird does best. Gulls, below left, 
ur ethos bled with dod. pointed wings excel at soaring and gliding. Most fast fliers, such as 
swifts, centre, have narrow, tapered wings. Pheasants, right, and most other fowllike birds have 
short, broad, rounded wings. These birds can take off quickly but can fly fast only a short distance, 


Ring-necked pheasant 
ee 


stiff. Birds with such wings can take off suddenly and fly 
at high speeds for a short distance. They seldom make 
long flights, however. Hummingbirds, kestrels, and 
terns are among the few kinds of birds that can hover in 
flight. In addition, hummingbirds are the only birds that 
can fly backward. 

On land. Birds move about on land by running, walk: 
ing, hopping, and climbing. The big flightless land birds 
are the fastest runners. Nearly all of them have extremely 
long legs. Ostriches, the speediest birds on land, can 
run as fast as 65 kph. Some birds that can fly are also 
swift runners. These birds include bustards, seriemas, 
and the secretary bird. Most other birds move more 
slowly on land. 
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The majority of birds that nest or feed on the ground 

yalkand run by moving one foot forward at a time, like 

je. Most species that nest or feed in trees hop 
bouton both feet when on the ground. Some kinds of 
birds both run and hop. For example, members of the 
thrush family often run a short distance and then hop 
thelast few steps before stopping. Some birds are ex- 
et climbers, especially those species that climb trees 
insearch of insects. Such birds include nuthatches, tree 
creepers, and woodpeckers. All these birds have short 
legsand sharp, widely spaced claws, which enable 
them to cling tightly to the tree while climbing. 

Inthe water. Many species of birds spend much or 
most of their time in water. They find food and escape 
fom enemies by swimming or diving. Some of these 
birds swim mainly on the surface of the water. Such 
birds include albatrosses, gulls, petrels, phalaropes, and 
shearwaters. The birds use their legs like paddles to 
propel themselves through the water. 

Certain other birds swim underwater as well as on 
thesurface. Most underwater swimmers, such as cor- 
morants, dive from a floating position on the surface. 
They give a strong kick, point the head downward, and 
plunge. Some fish-eating birds, including kingfishers 
ànd terns, dive into the water from high in the air. They 
donot swim but bob to the surface and fly away. Most 
bids use only their legs to swim underwater. However, 
penguins also use their wings. Grebes can control the 
depth at which they swim by regulating the amount of 
irintheir lungs and trapped in their plumage. By 
Slowly letting out air, they can gradually submerge 
Ee until only the head shows above the surface, 
d Periscope. They can thus swim along unnoticed 

watch for enemies at the same time. 


the males sing. They do so chiefly during the mating 
season. Each male sings from a series of perches that 
outlines his ferritory—that is, the area he claims and de- 
fends as his own. His song, which is called an advertis- 
ing song, has two main purposes. (1) It warns other 
males of the same species to stay out of the territory. (2) 
The song attracts a mate. To human ears, the songs of all 
the birds of a particular species may sound alike. How- 
ever, each bird's voice sounds different to the other 
members of the species. Even in a crowded colony, par- 
ent birds can single out the voices of their chicks, and 
chicks recognize those of their parents. 

Some birds are talented mimics. They imitate not only 
the calls and songs of other birds, but also other sounds 
in their environment, such as dog barks or factory whis- 
tles. Starlings and mockingbirds are among the most 
skilful bird mimics. Certain birds, such as parrots and 
mynas, become mimics only when kept in captivity. 
They can then be trained to imitate human speech and 
even to whistle. 

Other means of communication. Some birds com- 
municate by sounds other than vocal sounds. The loud 
drumming noise that woodpeckers make on tree trunks 
with their bill is not the same sound they produce when 
drilling for insects or digging a nest hole. Drumming is 
their substitute for an advertising song. Each species of 
woodpecker has its own drumming rhythms. Male 
grouse produce a low drumming sound by beating their 
wings rapidly. This sound, which carries across long dis- 
tances, also serves as an advertising song. Male and fe- 
male storks clatter their bills at one another during their 
courtship. 

Birds communicate almost entirely by sounds in habi- 
tats where they may have difficulty seeing one another. 
Such habitats include woodlands and forests. In more 
open areas, birds also communicate with one another 
by various kinds of visual displays. For example, they 
may flash their tail feathers or raise the crest feathers on 
their head. Like sound communication, sight communi- 
cation is used in courtship, defending a territory, and 
signalling danger. 


Other daily activities 


Birds spend time every day keeping their feathers in 
good condition. They also sleep and rest every day. In 
addition, all birds, except perhaps the largest ones, must 
constantly be alert to avoid enemies. 

Feather care. A bird cares for its feathers chiefly by 
cleaning and smoothing them with its beak, a process 


How birds communicate 


Birds communicate with one another in a variety of 
gea communication by means of calls and songs 
le most important way. 
5 and songs. Nearly all birds have a voice and 
0 call or sing. A call usually consists of a single 
song E ts a squawk or peep, that is often repeated. 
hit d sts of a series of notes that follow a fairly 
p mo s About half the known species of birds, 
alls an Ts y all perching species, produce both 
e ongs. The majority of other birds, including 
er birds and birds of prey, call but do not sing. 


Pel 
wenn some kinds of storks are among the few 
make no vocal sounds. 


Use itt 
Sound, 


Birds use their calls mainly as signals to other birds. 
iehungry in one way to tell their parents that they 
hurt op the nd in another way to tell them that they are 
thir mates tened. Adult birds use certain calls to signal 
Tiny co EM other calls to signal the entire bird com- 
Often alert ay calls may warn of danger. Such calls 

en pe tds of more than one species. 
es, ni ae think of songbirds, they usually think of 
Vices, ae ngales, and other birds with sweet 
tly Blas o the songs of some birds are not partic- 
Wings, for Pis a least to human ears. Ravens and wax- 
Mote over ae simply repeat the same unmusical 
Over. In most species of songbirds, only 


called preening. A bird uses its feet to preen its head 
and other hard-to-reach parts. Most birds oj/ their feath- 
ers while preening. A preen gland at the base of the tail 
produces the oil. A bird uses its beak to activate the 
gland and apply the oil. The oil helps keep the feathers 
waterproof and flexible. 

In addition to preening, most birds bathe frequently. 
Water birds bathe while swimming. Land birds have less 
efficient preen glands than do most water birds. Their 
feathers thus become soaked with water more easily. 
Most land birds wet their feathers only slightly when 
bathing and then shake them dry as quickly as possible. 
Other birds practise a form of bathing called dusting. 
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Protective coloration 


The colouring of many birds 
matches their surroundings 
and so helps them avoid de- 
tection by enemies. For exam- 
ple, the stripes on the throat 
and chest of a bittern look like 
reeds when the bird points its 
bill upward, near right The 
feathers of a nesting horned 
lark blend with the twigs and 
leaves on the ground, far 
right. 


The birds squat on dusty ground and churn up the dust 
with their feet and wings until their fluffed-up feathers 
are thoroughly covered. They then stand up and shake 
the dust off. The reasons for dusting are not fully under- 
stood. It probably helps rid the feathers and skin of lice 
and other parasites. 

Some birds pick up ants with their bill and rub them 
into their feathers, This process is called anting. The ants 
give off a chemical known as formic acid, which proba- 
bly helps eliminate feather mites, another common par- 
asite of birds, Birds have also been observed using ant- 
ing motions as they rubbed their feathers with such 
things as cigarette butts, berries, and grasshoppers. 

Sleeping and resting. Most birds search for food 
during the day and sleep at night. They may also rest 
and take short naps during the day. Nighttime feeders, 
such as owls and nightjars, sleep throughout the day. 
During the breeding season, most birds sleep in or near 
their nest. The rest of the time, they sleep on the 
branches of trees or bushes, on ledges, in holes, or on 
the bare ground, 

Many species of birds sleep while perching on one 
or both feet. These birds have a locking mechanism in 
their feet. It makes their toes grip the perch and so pre- 
vents the birds from falling. After the nesting season, 
many kinds of birds sleep together in large groups 
called roosts. Most roosts are in trees, but some are in 
marshes, Roosts of crows, grackles, or starlings may 
consist of thousands of birds, 

Some swifts, hummingbirds, and nightjars can lower 
their body temperature before going to sleep during 
cold weather. They thus conserve energy while sleeping 
in much the same way as hibernating mammals, 

Protection against enemies. Birds frequently have 
to protect themselves or their offspring against enemies, 
Many birds are coloured or marked in such a way that 
they blend with their surroundings, These birds can pro- 
tect themselves from a predator simply by remaining 
still and avoiding the animal's notice. This type of con- 
cealment is called protective coloration (see Protective 


coloration). In other cases, a bird may have to flee or 
hide—or it may flee and then hide. If all these methods 
fail, a bird might have to fight. 

A bird fights with its beak, legs, or wings—or with all 
of them—depending on its species. In defending its nest 
against a predator, a bird often flies at the intruder's 
head and calls loudly. However, a bird seldom wins a 
fight against a predator larger than itself. Among some 
species of ground-nesting birds, a bird may lure a pred- 
ator away from its nest by dragging one of its wings as if 
it were broken, An intruder, knowing that a crippled 
bird is easy prey, may thus be led a safe distance away 
from the nesting place before the “crippled” bird flies 
off. 


it were 
is easy 


A kilideer, a North American plover, drags its wing sn 
broken when enemies approach its nest. A crippled bi 
Prey, so an intruder will chase it rather than its young. 


irds are sexually mature by the age of 1 year. 

then mate and raise a family. The mating proc- 

sin spring. At that time, the males of most spe- 
aterritory and court a mate. The process con- 

With the building of a nest and the laying and 

gof eggs. The cycle is complete when the off- 

ture and prepare to raise families of their own. 
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ig as they live. 

ing a territory. A bird's territory may be small 

jome males claim only the area close to their 

rs also claim a large feeding area surrounding 

fter the male selects his territory, he claims it 

his advertising song. Gulls, penguins, and 

er water birds nest in large colonies. But in 

ie biggest colonies, each male and his mate have 

wn small territory around their nest. Some birds 

ito the same nesting site every year. 

ale defends his territory chiefly against other 

‘of the same species. In some cases, a warning call 

ning pose is the only defence necessary. In 

s, however, the intruder may refuse to leave 


ship and mating. The relationship between a 
ind a female bird is known as a pair bond. A male 
male form a pair bond after a series of courtship 
plays by the male and a favourable response from the 
Which is often another display. Each species has 
Ndisplays and responses. 
male's advertising song is one of the chief court- 
lays among songbirds. Males of other species 
i more on bright colours or attention-getting 
lents and postures. Male peacocks and birds of 
use spread the gorgeous feathers on their lower 
ale frigatebirds have a bright-red neck pouch, 
ey inflate like a balloon. The courtship displays 
Y Species of birds consist of movements of the 
ngs, or other body parts. Albatrosses, cranes, 
and herons perform elaborate movements. The 
Tesponse may closely resemble the male's dis- 
So the two often appear to be dancing to- 


Species of birds, the 


ing movements, 
Me acrobatics per- 
le American gold- 


Family life of birds 
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Although the male courts the female in most species, 
the reverse is true among phalaropes and a few other 
kinds of birds. In these species, the females are more 
brightly coloured than the males. The females thus dis- 
play their plumage to the males, which respond to the 
females advances. 

By the end of the courtship period, most adult birds 
have a mate. Most birds mate for one season only. How- 
ever, a number of others have the same mate for more 
than a year or for life. These birds include many species 
of albatrosses, penguins, ravens, storks, and terns. In 
some species, such as the corn bunting, and a bird of 
prey called the hen harrier, a male may have a pair bond 
with more than one female at a time. Each female has 
her own nest within the male's territory. 

Building a nest. Many kinds of birds do not build a 
nest. Most falcons and nightjars, for example, simply lay 
their eggs on bare ground. Certain other birds nest in 
hollow trees, in holes in the ground, or in the aban- 
doned nests of other birds. Such birds include house 
sparrows, parrots, purple martins, wrens, wrynecks, and 
some owls. Starlings often chase other birds from their 
nests and then use the nests themselves. However, most 
birds build nests, some of which are elaborate struc- 
tures. In most cases, the female does all or most of the 
work. If the males help, they chiefly provide building 
materials. 

Most bird nests are bowl- or saucer-shaped struc- 
tures made of such materials as twigs, grass, and leaves. 
Birds build such nests on the ground, in bushes and 
trees, on ledges, and in holes. The nests of the smallest 
hummingbirds measure only about 2.5 centimetres high. 
Ospreys build great bulky nests of twigs and branches 
that may be up to 1.8 metres high. Many species of birds 
cement the building material together with sticky sub- 
stances. Thrushes and blue jays use mud. Humming- 
birds and gnatcatchers use sticky threads from spider 
webs. Swifts use their own saliva, which is thick and 
gummy. The hardened saliva not only holds the nest to- 
gether but also cements it to the nesting place, such as 
the wall of a cave or the inside of a chimney. Bird's-nest 
soup is made from the nest of an Asian swift. 
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Some kinds of birds do not build bowl- or saucer- 
shaped nests. Most woodpeckers and kingfishers nest 
in holes that they make by using their bill as a digging 
tool. Woodpeckers dig the holes in dead trees. Kingfish- 
ers dig them in banks of sand or clay. Many birds make 
nests that are completely enclosed except for a small en- 
trance. Weaverbirds of tropical Africa use their bill and 
feet to weave such nests of grasses and plant fibres. The 
nests hang from tree branches or reeds. Some kinds of 
swallows construct enclosed nests of mud cemented to 
the sides of cliffs, caves, hollow trees, or even houses 
and office buildings. 

Some birds cooperate in building an enormous com- 
munity nest in which each pair has its own “apartment.” 
Such birds include several species of African weaver- 
birds, the monk parakeet of South America, and the 
palmchat of the West Indies. 


Kinds of bird nests 


Laying and hatching eggs. Birds reproduce sexu- 
ally. In sexual reproduction, a sperm (male sex cell) 
unites with an egg (female sex cell) in a process called 
fertilization. The fertilized egg develops into a new indi- 
vidual. The first stage in this development is the forma- 
tion of an embryo. In almost all mammals, the embryo 
develops inside the body of the female. In birds, the fe- 
male lays the fertilized egg before the embryo starts to 
form. After the egg has been laid, it must be incubated 
for the embryo to develop into a chick. 

All eggs laid by a female bird at one time are called a 
clutch. The size of clutches varies widely among differ- 
ent species. Some species lay only one egg at a time. 
These birds include albatrosses and petrels and many 
species of auks, penguins, and pigeons. A few birds, in- 
cluding pheasants and grouse, lay clutches of 15 or 
more eggs. However, most birds lay from 2 to 8. 


Birds build an enormous variety of nests, ranging from simple hollows in the ground to elaborate 
structures suspended from tree branches. Some of the many kinds of nests are shown below. 


Grebes build their nests on lakes and 
ponds. They make the nests of weeds 
and sticks and anchor them to rushes. 


Tallorbirds sew leaves together to 
form a nest. They use their bill as a 
needle, and natural fibres as thread. 


Weaverbirds use their bill to weave 
elaborate, enclosed nests of grass, 
The nests hang from tree branches, 


Woodpeckers make holes in trees 
for their nests. The holes have little or 
no lining, except for wood chips. 


Swallows use pellets of mud to con- 
struct nests on the walls of cliffs, 
caves, and farm buildings. 


Plovers nest in a slight hollow p 
bare ground. They may line the hol: 
low with gravel or twigs. 


Eggs shown about half natural size; scale at foot is In millimetres. 


The eggs of most birds have a similar shape, but they vary greatly in colour and size. Most eggs 
that are laid in sheltered nests or holes in the ground are white. Most of those laid in uncovered 
nests have colouring that protects them because it is similar to the nest or surroundings. 


Ostri 
Vk hes lay the largest eggs (weighing up to about 


o 
Small n, and the tiny bee hummingbird lays the 
lids such ighing as little as 0.25 gram). Some small 
ly eggs tht tinged plovers and the little spotted kiwi, 
Neral ruli [un large in relation to their body size. As a 
lose Whose » birds that lay relatively large eggs are 
they hatch, € chicks are already well developed when 


irds 
Such as n he enclosed nests or nest in burrows, 
that nes iiie ers and owls, lay white eggs. Most birds 
Tin e open, such as larks, oystercatchers and 


Bed pl 
les ae Overs, lay eggs that are patterned with speck- 


the eg other markings. The 
9s, maki rhe pattern often camouflages 
making them difficult for predators to detect. 


Many water birds, such as grebes, lay pale eggs which 
become discoloured by mud and are then hard to see. 

In some species of birds, there is a great variation in 
egg colour and pattern between individual birds. An 
auk, for example, can probably distinguish its own eggs 
from those of its neighbours. 

The eggs of most species of birds are shaped like do- 
mestic chicken eggs. However, some eggs, such as 
those of owls, are almost spherical. Other eggs, such as 
those of guillemots, kittiwakes, and some other cliffnest- 
ing species are narrow and sharply pointed at one end. 
The shape of these eggs reduces the chance of their 
rolling off the cliff. If an egg with this shape is displaced, 
it rotates about its own axis rather than rolling away. 
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How a chick hatches 


A herring gull chick, such as the one shown below, begins to hatch after three to four weeks of in- 
cubation. The unborn chick uses the 


tooth on the outer tip of its bill to peck a hole in the shell, 


at the shell until the hole is wide enough for the chick to wriggle out, centre, The 
pe pains is ‘aa weak to stand, right. But within a few hours, it will be able to walk, As 
the chick matures, its egg tooth will fall off or gradually disappear. 


Waders, such as redshanks and golden plovers, also 
have tapered eggs. The reason for this is less clear. The 
shape may help parent birds incubate the clutch more 
efficiently, since the eggs form a tight circle when 
grouped with their narrower ends in the centre. 

The surface of most birds’ eggs is usually smooth and 
rather dull. Some birds, such as woodpeckers, lay shiny 
eggs. Auks, geese, swans, many hawks, and some gulls 
lay eggs that have a fine, grainy texture. Duck eggs usu- 
ally have a waxy layer which makes them water-resistant. 
Cormorants, flamingos, gannets, and pelicans lay eggs 
with a chalky covering which wears off as the eggs are 
incubated. 

Nearly all birds incubate their eggs by sitting on 
them. Among most species, only the female incubates. 


An American robin feeds its young. Newborn robin chicks are 
blind, practically featherless, and so weak-legged they cannot 
stand. They require constant parental care for up to 15 days, 


The parents take turns among some species, such as pi- 
geons and starlings. In a few species, including phala 
ropes, the male does all the incubating, The incubation 
period ranges from 10 days in some small songbirds to 
80 days in large albatrosses. By the end of this period, 
the embryo has developed into a chick and is ready to 
hatch. The chick has a hard, sharp bump called an egg 
tooth near the tip of its bill and uses it to break through 
the shell. The egg tooth falls off or gradually disappears 
after the chick hatches. Some chicks have egg teeth at 
the tips of both halves of the bill. 

Caring for the young. In most species of birds, the 
newborn chicks are blind, practically featherless, and y 
weak-legged they cannot stand. Such birds are called @ 
tricial. They include baby hummingbirds, kingfishers, 
pelicans, swifts, woodpeckers, and all songbirds. In 
other species, the newborn chicks can see, and they 
have a covering of fine down and strong legs. Thori 
birds are called precocial, They include all baby chick: 
ens, ducks, geese, grouse, ostriches, pheasants, Ge 
and turkeys. Precocial young can walk from the ned 
start to hunt for food a few hours or days after hatching. 
Altricial young must remain in the nest far longer an 
be cared for by their parents. i them 

In most cases, the parents of altricial chicks fee! E 
juicy insects or other foods containing a lot of mo í 
Gradually, the babies see, grow feathers, and bent 
stronger. They then begin to stand at the edge of the à 
nest and stretch their wings. In time, they start to ert 1 
short, clumsy flights. All birds that fly start to do 59 
out being taught. In many cases, however, they nee 
months of practice to become skilful fliers. hon 

Foster parents. Some birds rely on birds of ot s 
Species to raise their family. Such birds are kno The 
brood parasites. The foster parents are called hosts: 
European cuckoo, brown-headed cowbird of Nom 
America, and whydahs of Africa, are among the ae " 
known brood parasites, The females of these spec eggs 
their eggs in the nests of songbirds, alongside w H 
of the hosts. The hosts not only hatch the eggs ©! hicks: 
brood parasites with their own but also raise the € 


The bodies of birds 


The external features 
ofa bird 


The drawing on the right 

shows the main external fea- 
tures of a typical bird, the do- 
mestic pigeon. Feathers are 
he most prominent feature. 
They cover all the body ex- 
ceptthe eyes, bill, legs, and 
feet The feathers grow in 
groups, such as the primaries, 
secondaries, scapulars, ter- 
tils, and various sets of co- 
verts. 


Nostril Eye „Crown 


Z 


Greater 
coverts 


Abdomen 


Leg and foot 


Ah ab of birds are adapted for flying. The skele- 
xs Eod internal organs are all exceptionally 
bodies mi e body as a whole is streamlined. Birds" 
ting fo 2 mainly in size and in the adaptations for 
od, avoiding enemies, and attracting a mate. 


External features 


Th "m 
[3 pss striking external feature of a bird is its feath- 
cept the e ts cover all the main parts of a bird's body ex- 
tiding me bill, legs, and feet. In some species, in- 
F feathers, owls and grouses, even the legs and feet 
‘eal n 
essaie ed have about 950 to 25,000 feathers, de- 
tal shaft, on species. Most feathers have a stiff cen- 
Consists of h each side of which is a flat vane. The vane 
* Shaft. Th undreds of slender parallel branches from 
feathers ye branches are called barbs. The largest 
e fight th, long flight feathers of the wings and tail. 
ries, Thos, ers near the tip of the wing are called pri- 
arles, A lyer closer to the body are known as second- 
€ base of ni smaller feathers, called coverts, covers 
Maddon uot feathers. 
thers or x vaned feathers, some birds have down 
st down f lumes or both down feathers and plumes. 
barbs that leathers have a short shaft and soft, fuzzy 
birds aa not connected into vanes. Many water 
es, Plumes thick coat of down under the vaned feath- 
shafts and bah generally long feathers with flexible 
ody and. s. They may grow from different parts of 
In many s are used in courtship displays. 
brightly col pecies of birds, the male's feathers are more 
loured than the female's. In a few species, the 
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Scapulars 


Tertials 


Tail feathers 


Primaries 


females are more colourful. In other species, the male 
and female look alike. 

Birds shed their feathers at least once a year and 
grow a new set. This process, called moulting, generally 
occurs after the breeding season. Most birds that moult 
twice a year have a different appearance during differ- 
ent seasons. The majority of these birds, including div- 
ers, grebes, and wading birds, are boldly marked dur- 
ing the spring and summer breeding season but look 
dull in the autumn and winter. In many species of ducks, 
only the males alternate between a colourful and dull 
appearance. 

Bills. The bills of birds differ mainly according to how 
the birds feed. Finches, grosbeaks, and most other seed- 
eating birds have a hard, cone-shaped bill, which they 
use like a nutcracker. Many fruit eaters also have a cone- 
shaped bill. But these birds use the sharp point of the 
bill to pierce the skin of oranges and other thick-skinned 
fruit. Woodpeckers have a chisellike bill, which they use 
to bore into trees in search of insects. 

Many ducks eat the plant matter that floats on bodies 
of water. These birds have an exceptionally broad bill 
with hundreds of tiny filters along the edges. The broad- 
ness of the bill enables the birds to take big mouthfuls 
of water. The filters along the edges of the bill trap the 
food particles and let the water drain away. Most fish- 
eating birds, such as herons and terns, have a long, 
pointed bill, which they use to spear fish. Pelicans and a 
few other fish eaters use their unusually large bill to 
scoop fish from the water. Some land birds, such as 


hornbills and toucans, have a large, brightly coloured 


bill. Most hornbills and toucans are fruit eaters, how- 
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Types of bills — The bills of birds vary according to what they eat and their feeding methods. The drawings below 
illustrate the widely different bill adaptations among six kinds of birds. Birds also use their bills in 
nest building and self-defence as well as in feeding. 


Chisel bill Prober bill Cracker bill 
Woodpeckers hunt insects by drilling Treecreepers use their bill to probe Grosbeaks have an unusually strong 
into trees with their chisellike bill. the bark of trees for insects. bill, which they use to crack seeds, 


Trap bill Scoop bill Detector bill 
The nightjar's bill opens wide, trap- Skimmers use the bottom half of their A spoonbill sweeps its bill back and 
ping insects in midair. bill to scoop fish from the water. forth through the water to find prey. 


Types of feet ^ Most birds have four toes on each foot, and all birds have a claw at the tip of each toe. However, 
the arrangement and size of the toes and the size and shape of the claws differ according to the 
ways of life of different species. These drawings show six of the most common variations. 


Grasping foot Scratching foot 
Swimming foot n 
pep res large, curved claws Pheasants and other birds that scratch Ducks and other web-toed swimming 
natch fish from the water. the soil for food have rakelike toes. birds use their feet like paddles. 


Perching foot Running foot Climbing foot 

Thrushes have a long hind toe, which Plovers and m zs i le itto 
g any other fast-runnii A r's hind toes enable 

helps them grip a perch tightly. birds have three toes instead of foun A, anos falling backward. 
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The skeleton 

ofa bird 

Abird's skeleton is both light- 
weight and strong. It is light- 
weight because many of the 
bones are hollow. The skele- 
tonis strong because many of 
the bones are fused (joined 
together) This drawing shows 
the skeleton of the domestic 


pigeon. 


Orbit Skull 


Maxilla 


Cervical 


[T ; 
E size and bright colours of the bill are ap- 
Es nrelated to the method of feeding. They prob- 
M mainly for courtship display. 
a ‘few feet. Although all birds have two legs and 
greatly amo, size and structure of the limbs differ 
sir time i i various species. Birds that spend most of 
E ma € air have exceptionally short legs. The 
àge. On the bis climbers are also shorter than the aver- 
Mers hav other hand, most wading birds and fast run- 
à e especially long legs. 
foot, ny of birds have four toes on each 
Point forwan peces; including all songbirds, three toes 
Readies Ea one points backward. A perching 
Inch or ihe self by curling the hind toes around a 
;includin er perch. Some birds that are good climb- 
Pointing fo US and woodpeckers, have two toes 
5 help pr ard and two pointing backward. The hind 
timb, Eur ode an extra grip for the birds as they 
We three PE most other flightless, fast-running birds 
ted bird, es on each foot. The ostrich is the only two- 
Many " " 
thirioes vi ming birds have webs of skin connecting 
like pad E webbing enables the birds to use their 
Webbing con les. In such birds as ducks and gulls, the 
Dline an only the three front toes. Cormo- 
ed by a and related birds have all four toes con- 
Phalaropes has Instead of webbing, coots, grebes, and 
ümers e dl broad, paddlelike toes. Gallinules and 
b from these 30 good swimmers, but their feet differ 
All bi se of four-toed land birds. 
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have a claw at the tip of each toe, but the 
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claws are not equally prominent in all species. Birds 
with large, sharp, curved claws include birds of prey 
and birds that cling to vertical surfaces, such as creep- 
ers, nuthatches, swifts, and woodpeckers. Most running 


birds have short, blunt claws. 
Skeleton and muscles 


A bird's skeleton is lightweight but strong. Many 
bones that are separate in mammals are fused (joined 
together) in birds. The fused bones give the skeleton ex- 
ceptional strength. The skeleton is lightweight chiefly 
because many of the bones are hollow. 

The wings of a bird correspond to the arms of a 
human being. Each wing has three main parts: (1) the 
outermost part, or hand; (2) the middle part, or forearm; 
and (3) the part nearest the body, or upper arm. The pri- 
mary flight feathers are attached to the hand. The sec- 
ondary flight feathers are attached to the forearm. The 
upper arm carries the muscles that move the bird's 


wing. 

In birds that fly, the largest muscles are those that 
move the wings. Most birds have strong leg muscles, 
but these muscles are especially well developed in fast 
runners. Small muscles at the base of each feather en- 
able a bird to manoeuvre its feathers, fluff them, or dis- 


play them. 
Senses 


ses of sight and hearing. How- 


Birds have keen sen: 
and touch are less well 


ever, their senses of smell, taste, 
developed. 
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How birds see 


The eyes of falcons and most 
other species of birds are on 
the sides of the head. Each 
eye thus sees a separate view, 
unless both eyes are looking 
straight ahead. Birds that see 
in a different way include 


owls and woodcocks. 


Both 
eyes 


Falcons see less with both 
eyes than with each eye sepa- 
rately. The two fields of vision 
overlap in a small area. 


Right Left 
eye eye 


Sight. Birds have relatively large eyes. They can see 
colours as well as human beings can. Unlike our eyes, 
however, the eyes of almost all birds are on the sides of 
the head. Because both our eyes face forward, we have 
binocular vision—that is, both eyes see the same view. 
Most birds have binocular vision only where the fields 
of vision of both eyes overlap directly in front of them. 
They have monocular vision on either side—that is, the 
eye on each side of the head sees a separate view. Owls, 
woodcocks, and penguins are the chief exceptions. 
Owls are among the few birds with eyes on the front of 
the head. Owls therefore have binocular vision at all 
times. The eyes of woodcocks are set so far back on the 
head that the birds have binocular vision behind as well 
as in front. The eyes of penguins are set in the head in 
such a way that the birds have monocular vision only. 

Some birds can see even better under certain condi- 
tions than we can. Birds that are most active in the eve- 
ning or at night have eyes that are extremely sensitive to 
light. Their vision in dim light is far superior to that of 
humans. Diving birds seem to be able to focus their 
eyes equally well in the air and underwater. These birds 
can change focus much more rapidly than people can. 

Hearing. Birds have an ear on each side of the head, 
though it is not visible. The outer ear is simply an open- 
ing into the inner ear and is covered with feathers. Most 
birds probably hear at least as well as people. Some 
species have extremely sensitive hearing. 

A few birds depend more on their sense of hearing 
than on their sense of sight. These birds include the 
guacharo, or oilbird, of South America and several spe- 
cies of swiftlets that live in the East Indies. The birds 
dwell in dark caves and use a system called echo/oca- 
tion to navigate. As they fly in the dark, they make click- 
ing sounds in the throat. The sounds bounce off the 
cave walls, creating echoes. The birds can tell from the 
echoes exactly how close they are to the walls and so 
can avoid hitting them. 

Smell, taste, and touch. Although most birds proba- 
bly have a sense of smell, only a few species are known 
to depend on it heavily. Kiwis are nearly blind and use 
their sense of smell to locate food. Kiwis are the only 
birds with nostrils at the very tip of the bill. Honey- 
guides locate beehives by the smell of the beeswax. 

Scientists know little about the senses of taste and 
touch in birds. All birds have a tongue with taste buds. 
But they have far fewer taste buds than do mammals, 
and so their sense of taste is probably less developed. 


Woodcocks have their eyes 
so far back on the head that 
their fields of vision overlap at 
the back as well as in front. 


Owls are among the few 
birds whose eyes are on the 
front of the head. Both eyes 
see the same view at all times. 


The eyes of birds are extremely sensitive to touch. Ifa 
speck of dust or other particle touches the eyeball, a 
special eyelid called a nictitating membrane sweeps 
across the eye and wipes it off. Some birds, such as 
sandpipers and woodcocks, also have a keen sense of 
touch at the tip of their bill. They use their bill to probe 
the soil for insects and worms. 


Systems of the body 


The internal organs of birds, like those of other ani- 
mals, are grouped into systems. The major systems in 
clude the respiratory, digestive, circulatory, nervous, 
and reproductive systems. 

The respiratory system in birds, as in mammals, 
serves to transfer oxygen from the air to the blood- 
stream. Birds breathe air in through their nostrils and 
mouth. The air travels to the lungs, where the blood- 
stream absorbs the oxygen. . 

Respiration has another important purpose in birds. 
Unlike mammals, birds lack sweat glands and therefore 
cannot cool themselves by perspiring. Instead, birds | 
have thin-walled pouches called air sacs between var! 
ous organs of the body. The sacs are connected to the 
lungs. As a bird inhales air, some of it passes from the 
lungs into the air sacs. This air cools the organs and pre 
vents them from overheating. ; 

The body temperature of birds averages about 41° C 
which is more than 4* C higher than that of people. 

The digestive system. Unlike almost all mammals, 
birds have no teeth and so cannot chew their food. Ue 
must either cut it up with their bill or swallow it whole. 
A bird's digestive system consists mainly of the 
oesophagus, stomach, and intestines. 

The oesophagus is a tubelike organ with exp: 
walls. Food passes into it from the mouth, In mamm: v 
the oesophagus leads directly into the stomach. wr 
birds, the oesophagus has a baglike swelling calle att 
crop. Birds can store food in the crop until there isn 5 
for it in the stomach. Birds also store food in the cro? 
carry to their babies. into 

Food passes from a bird's oesophagus or crop in 
the stomach. In most birds, the stomach has two par^ 
In the first part of the stomach, digestive juices Ek 
added to the food. The second part of the stoma is 
which is called the gizzard, has thick, muscular p 
that grind food. This process replaces chewing: ravel 
birds assist the grinding process by swallowing 9 
or other coarse materials. 
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Vent 


Intestines 


meses from the stomach into the small intes- 
p the nutritious matter is absorbed into the 
Fi a remaining waste matter moves into the large 
M LU all or most of the water in the wastes is 
E. M the wall of the intestine. Birds have an 
E NE e the vent at the rear of the body. The vent 
» ed with the digestive system, with tubes that 
os stes from the kidneys, and with the reproduc- 
ie p" All wastes pass out of a bird's body through 
3 cory system distributes blood through- 
B essel Ms The system consists of the heart and 
is $ he heart of a large bird, such as an os- 
s, Bu aout the same rate as the human heart— 
its Otimes a minute. The rate is much faster 
Dimes A hummingbird's heart beats more than 
MM onus The main blood vessels in birds, as 
Eod f rtebrates, are arteries and veins. Arteries 
The bi rom the bird's heart to other parts of the 
iis Birds, pog returns to the heart through the bird's 
s hearts are large in relation to their body 


hen system of a bird is similar to that of 
Dens es. It consists basically of the brain and 
brain and jake carry messages from the senses to 
bird's brai om the brain to the muscles. y 
ower bait ofl small compared witha mammal's. But 
erin birds a the brain, the cerebellum, is relatively 
S brai x in mammals. The cerebellum is the 
coor dinates that regulates balance and movement 
E the muscles birds use to fly. The upper 
rain, the cerebrum, is far bigger and better 


developed in mammals than in birds. The cerebrum is 
the part of the brain that controls learning. A few birds, 
such as crows and parrots, have a bigger cerebrum than 
do other birds their size. This characteristic probably 
helps explain why these birds can learn to "talk" or do 
tricks. 

The reproductive system. The male sex organs in 
vertebrates are called testes. The female organs are 
called ovaries. The testes and ovaries produce sex cells. 
The testes produce sperm, and the ovaries produce 
eggs. In birds, the testes lie inside the body, just be- 
neath the backbone. Throughout most of the year, the 
testes are extremely small. They start to grow larger just 
before the start of the breeding season and may bea 
few hundred times larger at the time of peak reproduc- 
tive activity. At about the same time, a female's eggs also 
start to enlarge and accumulate yolk. When an egg 
reaches a certain stage of development, it passes from 
the ovary into a tube-shaped organ called the oviduct. At 
about this time, mating takes place. 

Most birds mate by pressing their vents together. 
Sperm cells quickly pass from the male's vent into the 
female's. One or more sperm cells may unite with one 
or more egg cells in the upper part of the oviduct. Such 
a union produces a fertilized egg, or zygote. The zygote, 
which is on the surface of the yolk, continues down the 
oviduct. Glands in the middle part of the oviduct deposit 
albumen legg white) around the yolk. Glands in the 
lower part then produce the shell around the albumen. 
The egg is then laid. The zygote develops into an em- 
bryo as the egg is incubated. The yolk and albumen pro- 


vide food for the embryo. 
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The scientific study of birds, which is called ornithol- 
ogy, began during the 1700s. Organized efforts to pro- 
tect birds started somewhat later. As late as the mid- 
1800's, however, there were no laws to help stop human 
beings from killing or capturing almost any bird they 
pleased. 

By the late 1800's, more and more people realized that 
something had to be done to prevent the terrible de- 
struction of birds. In the United States, local groups to 
help protect birds were formed all over the country. 
These groups later combined to form the National Au- 
dubon Society. At about the same time, some ladies in 
the United Kingdom founded an organization that later 
became known as the Royal Society for the Protection of 
Birds (RSPB), The National Audubon Society and the 
RSPB are now the world's largest bird protection 
groups. 

Organizations that actively campaign for bird protec- 
tion now exist in many countries. They urge govern- 
ments to introduce laws to safeguard birds and other 
wildlife, and encourage people to take an interest in 
birds. In some countries, these bird protection groups 
own and manage nature reserves. The reserves protect 
birds and act as educational centres for students and 
bird enthusiasts. 

Many countries have organizations that study birds. 
These bodies investigate subjects such as bird behav- 
iour, biology, distribution, and migration. Their research 
is often used to decide how certain species of birds can 
best be protected. 

An organization that promotes the study and protec- 
tion of birds and their habitats throughout the world is 
the International Council for Bird Preservation (ICBP). 
Based in Cambridge, England, the ICBP acts as a link be- 
tween about 330 member organizations in 110 coun- 
tries. Through this network, the ICBP also conducts a 
programme of research. 

Bird-watching. Binoculars are the most important 
items of bird-watching equipment. Without binoculars, 
itis often hard or impossible to see birds clearly at a 
distance. Most bird-watchers use illustrated guide- 
books, called field guides. These books help them iden- 
tify unfamiliar species. People watch birds in two princi- 
pal ways; (1) by attracting various species to a particular 
location and (2) by taking field trips to the natural habi- 
tats of birds. 

Attracting birds. A garden, park, or any other area 
with a variety of trees, shrubs, and flowers will normally 
attract birds. Trees and shrubs provide them with such 
foods as seeds and berries, as well as with shelter and 
nesting places. Flowers attract insects that birds like to 
eat. Birds need water for drinking and bathing. They are 
especially drawn by dripping water from a hose or out- 
door tap. Water in a birdbath or shallow dish will also 
attract them. 

Birds can usually find all the food they need in sum- 
mer. In areas with cold winters, however, birds that do 
not migrate may have difficulty finding food after heavy 
snow or freezing rain. People can help by putting food 
out for birds that may need it. Many people feed birds 
in winter as a hobby. However, it is extremely important 

to continue putting food out daily throughout the winter 
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and early spring after the practice has been started. 
Birds may become used to finding food in certain spots, 
They become dependent on this food and may starve if 
the feedings are stopped. 

Most winter residents are primarily seed eaters. A va- 
riety of birdseed can be bought at most grocery or pet 
shops. Numerous winter residents like suet (hard animal 
fat). Suet provides the extra food energy that many birds 
need during cold weather. Many birds will also eat table 
scraps, such as leftover egg, toast, lettuce, or potato, 
Some birds like to eat from a shelf or tray that has been 
placed above ground level. Such a bird table can be 
bought or easily built. Most public libraries have books 
or pamphlets that explain how to build different kinds of 
bird tables. 

A few kinds of birds will nest in birdhouses or nest 
boxes. These birds include titmice and wrens. The struc: 
tures should be placed outdoors before the spring mat- 
ing season begins. They should be located in a spot that 
is shaded from the sun during the hottest part of the 
day. As in the case of bird tables, a homemade bird- 
house or nest box can be as good as one that is pur- 
chased. Most public libraries can provide detailed in- 
structions for building birdhouses. 

Birds are common visitors to towns and gardens . 
throughout the world. In Europe, common garden birds” — 
are the blackbird, blue tit, greenfinch, house sparrow, 
robin, starling, and wren. E 

North American garden birds include the American 
robin, blue jay, cardinal, and mockingbird. The house 
sparrow, which was introduced into North America 
from Europe, is one of the most common birds in Amer: 
ican and Canadian cities. Hummingbirds are attractedto — 
gardens that have bright, nectar-rich flowers. They also 
visit special hummingbird feeders containing a rich 
sugar solution. 

In Southeast Asia, the jungle crow is often seen close 
to houses, where it feeds on scraps as well as insects 
and fruit. Starlings and mynahs are also familiar garden 
birds in this region. In the Philippines, the Chinese jun- 
gle mynah is common in coastal coconut groves. Th e 
fruit-eating Philippine glossy starling is often seen in 
urban areas in Malaysia. lof 

In Australia, colourful species such as cockatoos, p 
keets, and parrots can be attracted to gardens by plani . 
ing native trees and shrubs. In Australian cities, the com 
monest birds are feral pigeons, house sparrows, an 
starlings. Birds of Australian parks include blue wrens 
magpie-larks, and willy wagtails. Indian mynahs, intro " 
duced in about 1860, are common in most Australian & 
ies except Brisbane, Hobart, and Perth. 4 

Field trips. The best way to see and study a wid 
ety of birds is in the field. Numerous bird watchers ; 
travel to remote areas to see unfamiliar species. How 
ever, many such birds can also be seen in nearby PS 
and nature reserves. It is best to make field trips alon 
or with a small group. Birds may be frightened away 
a large group of people. 

Many bird watchers take part in periodic el 
censuses, of the birds in their area. Bird censuses 
conservation officials determine which species may 
need special protection. 


je vari- 
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a ringing helps scientists study the life and migration routes 
rds, A Cassin's auklet chick is being ringed above. When- 
ver the bird is recaptured, the number on the ring will tell sci- 
tntists where it was ringed or last captured. 


fon aging is the placing of metal identification 
fixe ib or rings, on the legs of wild birds. This prac- 
ul En les scientists to trace the life history of individ- 
mah s. The life histories, in turn, provide valuable in- 
en about the migration routes and life spans of 
3 en S No two bird rings have the same num- 
identified, ringed birds can easily be individually 
shee use nets or cagelike traps baited with 
a doing birds for ringing. Baby birds can often 
m red by hand. The ring is attached around the 
tid capa pliers. The number of the ring, the date, 
nate a e species, sex, size and weight, and approxi- 
inge di ae carefully recorded. If a bird that has been 
er to the ST rues the capturer should send its num- 
teand i ress shown on the ring, along with the 
ird eiea of capture. Anyone who finds a dead 
dress on ra on its leg should post the ring to the ad- 
ind Where MM. together with information about when 
Semet e bird was found. 
Ours in a rw have several plastic rings of various col- 
Colour combine to the numbered metal ring. Different 
Mist possible tas identify the individual birds and 
Without te e to recognize them from a distance 
Periments eee for them to be captured. For some ex- 
On the tail o nas are fitted with a tiny radio transmitter 
able scient ack. The radios send out signals that en- 
entists to track the birds. 
ad avin pem The spread of farms, towns, cities, 
birds and tis destroyed the natural habitats of many 
‘Umber of d animals. To help remedy this problem, a 
ture reserve: numos have set aside areas of land as na- 
ature r s for birds and other wildlife. 
dangered ie may be small areas of particularly en- 
eae or large national parks. As well as pro- 
unction, Many aw. they may also perform an educational 
hides, and i reserves have information centres, bird 
Nd enjoy oe which allow people to visit 
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Among the most famous national parks are those in 
Africa—the Kruger, in South Africa; the Serengeti, in 
Tanzania; and the Tsavo, in Kenya. All of these parks pro- 
tect birds, as well as larger African mammals. The 
Kakadu National Park in northern Australia is particularly 
important for its waterbirds. The Keoladeo Ghana bird 
sanctuary at Bharatpur, India, is world famous for its 
wetland birds. It is the main wintering ground of the en- 
dangered Siberian white crane. 

Some of the world’s most endangered species of 
birds are found on islands. The island of Aldabra, in the 
Indian Ocean, is a nature reserve. It is home to the flight- 
less white-throated rail, and the Aldabra warbler, found 
nowhere else in the world. 

Protective laws and treaties. Most countries have 
laws that protect their birds to some extent. However, as 
a large number of birds are migratory, there is aneed 
for international laws to protect birds in all the countries 
they visit. Most international agreements were made in 
the 1970s and 1980s and take the form of conventions. 
These conventions gain in influence as more countries 
sign them. 

‘A number of conventions exist for the specific protec- 
tion of migratory birds. The United States has formed 
separate agreements with Canada, Japan, and Mexico. 
Japan has signed an agreement with Australia. These 
conventions restrict both trade in birds and the killing of 
birds, and encourage the formation of areas within 
which birds are protected. 

Within the European Community (EC), the EC Birds Di- 
rective requires member countries to pass laws to pro- 
tect wild birds, their eggs, and their habitats. Although 
only applicable to part of Europe, the directive is an im- 
portant piece of legislation. It has also been comple- 
mented by a similar directive intended to protect other 
wildlife and habitats. 

Other conventions apply to more than just birds. Wet- 
land habitats are vitally important for many types of 
wildlife. The Convention on Wetlands of International 
Importance, known as the Ramsar Convention, has been 
signed by 52 countries around the world, These coun- 
tries have pledged to stop the destruction of wetlands. 
This agreement is particularly important for wildfowl, 
waders, and other waterbirds that depend upon wet- 
land habitats. 

Many species of birds, especially parrots, are under 
grave threat from trapping and sale as cagebirds. The 
Convention on International Trade in Endangered Spe- 
cies of Wild Fauna and Flora (CITES), prohibits the im- 
port and export of these threatened species. It has been 
signed by 95 countries. 

The Convention on the Conservation of Migratory 
Species of Wild Animals, or Bonn Convention, requires 
ion of important habitats and the prevention, 


the restorati > 
removal, or control of threats to migratory animals. A 


total of 30 countries in Africa, Asia, Europe, and South 
America have signed this agreement. 

Laws and conventions do not necessarily guarantee 
protection. But with increasing concern for the environ- 
ment and awareness of the problems facing birds and 
other wildlife, and greater international cooperation, the 


future looks more secure. 
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Most scientists believe that birds and mammals both 
evolved (developed gradually) from reptiles. However, 
scientists know far more about the evolution of mam- 
mals. Scientists learn about the development of animals 
by studying fossils, especially the remains of bones. 
Mammals have relatively hard bones and so have left 
behind many well-preserved fossils. The bones of birds, 
however, are extremely fragile. As a result, fewer bird 
fossils have been preserved. This section discusses the 
theory that most scientists believe best describes the 
development of birds. 

The first known birds. At some point in the evolu- 
tion of birds from reptiles, there must have been various 
kinds of birdlike reptiles. Such creatures would have 
been covered with featherlike scales, rather than with 
recognizable scales or feathers. However, no fossil of 
any such birdlike reptile has yet been found. 

The earliest bird fossils belong to a genus (group) 
called Archaeopteryx. Archaeopteryx lived about 140 
million years ago. It resembled a reptile in many re- 
spects. However, it was covered with feathers and so is 
classed as a bird, The first Archaeopteryx fossils were 
found in the mid-1800s. Altogether, seven fossils—six 
partial skeletons and a single feather—have been found. 
Six of the fossils were found in limestone beds in south- 
ern Germany. The best-preserved specimen shows the 
imprint of almost all the skeleton plus the feathers. 

In 1988, scientists found a large Archaeopteryx fossil 
in a private collection in Bavaria, southern Germany. The 
specimen, which is about the size of a raven, had been 
mistakenly classified as the skeleton of a small dinosaur. 

Unlike modern birds, Archaeopteryx had teeth, a rep- 
tilelike tail, and three claws on each wing. It may have 
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used these claws to climb trees. Scientists believe Ar- 
chaeopteryx could fly, but probably only weakly, 

The next well-preserved bird fossils date from about 
90 million years ago. The best-known birds of that time 
are Hesperornis and Ichthyornis. Both were water birds 
that lived in what is now the Midwestern United States, 
At that time, a large inland sea covered most of the re- 
gion. Hesperornis and Ichthyornis almost certainly ate 
fish. Like Archaeopteryx, both had teeth. But in other 
ways, they looked more like modern birds than did Ar- 
chaeopteryx. Hesperornis somewhat resembled a mod- 
ern grebe or diver. It could not fly but was a strong 
underwater swimmer. /chthyornis could fly and looked 
somewhat like a small gull. 

The first modern birds appeared about 65 million 
years ago. Unlike earlier birds, they resemble species 
that still exist. Most of them were toothless water birds, 
They included the ancestors of today's ducks, flamingos, 
and pelicans. The ancestors of most other modern birds 
evolved between about 65 million and 13 million years 
ago. They included the first falcons, ostriches, owls, 
penguins, and wild fowl. About 2 million years ago, the 
Pleistocene Ice Age began. During this Ice Age, there 
were several periods when great glaciers covered much 
of Europe and North America and then retreated, By the 
time the last glacier retreated—about 10,000 years ago 
almost all of today's species of birds had arisen. 

Extinct birds include all the species that died out be- 
fore the Pleistocene Ice Age. Some species also became 
extinct during this Ice Age, probably because of the 
great climatic changes brought about by the advance 
and retreat of the glaciers. However, the rate at which 
these early species died out was relatively slow com 


Extinct birds 


About 80 species of birds 
have died out since the 1600s. 
Some became extinct as a re- 
sult of natural causes. But 
human beings killed off the 
great majority through such 
practices as overhunting, de- 
stroying their habitats, and in- 
troducing into their habitats 
animals that preyed on the 
birds or their eggs. The draw- 
ings on the right show four of 
the most famous extinct spe- 
cies of the past 300 years, 
Moas lived in New Zealand, 
dodos on the island of Mauri- 
tius in the Indian Ocean, and 
great auks and passenger pi- 
geons in North America. 


Great Auk 


Passenger Pigeon 


ee endangered species in North America includes 
atching and raising whooping cranes. The single whooping 
crane above centre was hatched and raised by sandhill cranes at 
Grays Lake National Wildlife Refuge, Idaho, U.S.A. 
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Furope. Twenty-nine species of European birds are 
classed as endangered. Nine of these come from Ma- 
deira and the nearby Canary Islands. In Britain, the corn- 
crake, white-tailed sea eagle, and red kite are endan- 
gered. Modern mechanised farming has greatly 
reduced the habitat suitable for the corncrake over most 
of Europe, so that it now survives only where older, tra- 
ditional methods of farming are still practiced. The 
white-tailed sea eagle and red kite have suffered from 
persecution by landowners and egg collectors, and 
chemical poisons have contaminated the birds’ prey. 
The white-tailed sea eagle has disappeared from south- 
west Europe, but still has substantial populations in Ger- 
many, Poland and Scandinavia. It has been reintroduced 
into Scotland, where young birds from Norway have 
been breeding successfully in the wild since 1985. The 
red kite is also increasing in numbers, especially in 
Spain and in Wales, where a small population is given 
constant protection. 

Asia. Asia has many threatened forest birds. The 
green peafowl, unlike its familiar cousin, the peacock, is 
scarce, as are many other members of the pheasant fam- 
ily from the mountain forests of China and other coun- 
tries bordering the Himalaya. Some threatened birds, 
such as the Dalmatian pelican, marbled teal, and white- 
headed duck, are shared with Europe. 

Africa. Africa has about 170 species of threatened 
birds. The Itombe owl is an East African forest bird 
known only from one specimen in a museum and two 
sightings in the wild. The Algerian nuthatch is restricted 
to two areas of mountain forest. The Entebbe weaver 
lives only in the district of that name in Uganda. It is a 
rare member of a family that is widespread over the 
continent and includes some very common species. 

North America. The United States and Canada to- 
gether have 15 endangered bird species. One of the 
best known is the Californian condor, which at present 
survives only in captivity but may be restored to the wild 
by captive breeding. The whooping crane at one time 
numbered only about 220 birds. Numbers have grown 
again as a result of successful captive breeding and re- 
lease into the wild. Kirtland's warbler is another well- 
known rare bird that needs a very special habitat— jack- 
pine country, burned over—to survive. 

Central and South America. Many hundreds of endan- 
gered bird species are found in a region extending from 
the Caribbean to Central and South America. These in- 
clude the worlds smallest bird, the bee hummingbird, is 
found only on Cuba; the world's largest parrot, the hya- 
cinth macaw, found mainly in the tropical rainforests of 
Brazil; and Spixs macaw, also from Brazil, which is 
known only from one wild individual, though there are 
about 20 birds in captivity. 

Australasia. Australasia, illustrates how many threat- 
ened species live on small island groups. The Solomon 
Islands, which lies northeast of Australia, has 18 threat- 
ened species, while the much larger land mass of Aus- 
tralia has 34. Rare Australian birds include several spe- 
cies of parrot, the freckled duck, malleefowl, and the 
noisy scrub bird, a ground-living bird from Western 
Australia, named after its loud and varied call. New Zea- 
land has 17 endangered species and the Chatham Is- 
lands, east of New Zealand, have six rare species, in- 
cluding the Chatham Island robin, a type of flycatcher. 


358 Bird 


ification Birds make up the class Aves, one of the eight classes of vertebrates (animals with a backbone), 
A Oraithologists divide all living birds into 28 orders, based largely on internal features. The table 
below lists these orders, from the most primitive to the most advanced, with a few features of each 
group. It also lists all living families within the order, unless otherwise indicated. 


of birds 


Class Aves—Birds 
Subclass Neornithes—True birds 


Order Tinamiformes—Quaillike birds 
of Central and South America; tin- 
amou family. 


Order Anseriformes— Water birds with 
webbed or long, unwebbed toes; 
duck, screamer families. 


Order Rheiformes-— Large flightless 
birds of South America; rhea fam- 


ily. 


Order Struthioniformes-— Large, flight- 
less, two-toed birds of Africa and 
Arabia; ostrich family. 


hey (| a 


\\ 
Ostrich UL 


Order Falconiformes—Daytime birds of 
prey; condor, falcon, hawk, os- 
prey, secretary bird families. 


Order Galliformes—Fowllike birds; cu- 
rassow, grouse, guinea fowl, 
megapode, pheasant, turkey fami- 
lies. 


Order Casuariiformes-— Large flightless 
birds of Australia and New 
Guinea; cassowary, emu families. 


Order Columbiformes-— Pigeonlike 
birds; pigeon, sand grouse fami- 
lies. 


Order Apterygiformes—Flightless birds 
of New Zealand, with nostrils at the 
tip of the bill; kiwi family. 


Order Psittaciformes—Seed-, nectar-, 
and fruit-eating birds with 
hooked bills and mostly bright 
colours; parrot family. 


Order Procellariiformes—Sea birds 
with tubelike nostrils; albatross, 
diving petrel, shearwater, storm 
petrel families. 


Order Cuculiformes— Varied group of 
tree- and ground-dwelling birds; 
cuckoo, touraco families. 


Order Sphenisciformes—Flightless 
swimming birds with paddlelike 
wings and erect posture; penguin 
family. 


Order Strigiformes—Nighttime birds of 
prey; barn owl, typical owl fami- 
lies. 


Order Gaviiformes—Diving birds, with 
three webbed toes; diver (loon) 
family. 


Order Caprimulgiformes— Night birds 
with small bills and large mouths; 
frogmouth, nightjar, oilbird, 
owlet-frogmouth, potoo families. 


Order Podicipediformes-— Diving birds 
with lobed toes; grebe family. 


Order Apodiformes—Strong-winged, 
weak-footed birds that spend 
much time flying; crested swift, 
hummingbird, swift families. 


Order Pelecaniformes— Water birds 
with four webbed toes; anhinga, 
booby, cormorant, frigate bird, 
pelican, tropic bird families. 


Order Coliiformes—Fruit-eating birds 
of Africa with a long tail and four 
toes pointing forward; coly family. 


Order Ciconiiformes—Long-legged 
wading birds; hammerhead, 
heron, ibis, shoebill, stork, and 
other families, 


Order Trogoniformes—Long-tailed, 
brightly coloured, fruit-eating 
tropical birds with weak feet; tro- 
gon family. 


Order Gruiformes—Varied group of 
land and marsh birds; bustard, 
cariama, crane, rail, trumpeter, 
and other families. 


Order Coractiformes—Varied group of 
mostly tropical birds with fused 
toes; bee eater, hoopoe, king- 
fisher, roller, and other families. 


Order Charadriiformes—Shore birds 
and water feeders; auk, gull, plo- 
ver, sandpiper, and other families, 


Gull 


Order Piciformes—Tree-dwelling birds 
that nest in holes; barbet, honey 
guide, jacamar, puffbird, toucan, 
woodpecker families. 


Order Phoenicopteriformes—Water 
birds with long legs, a long neck, 
and a bent bill; flamingo family. 


Flamingo 


Order Passeriformes—Perching birds; 
about 60 families, including 
broadbill, manakin, and all song- 
bird (crow, thrush, etc.) families. 


Study aids 


Related articles in World Book include: 


Archaeopteryx 
Dodo 
Elephant bird 


Cassowary 
Emu 


Albatross 
Anhinga 
Arctic tern 
Auk 

Booby 

Brent goose 
Cahow 
Canada goose 
Coot 
Cormorant 
Duck 

Eider duck 


Avocet 
Bittern 


Harpy eagle 
Curassow 


Guineafow] 
loatzin 
Jungle fowl 


Dove 
Mouming dove 


Cockat 
pon 00 


Kakapo 
Sapsucker 


Babbler 


åltimore oriole 


ird of ^ 
Bla irpo] dise 


Bluebird 
Bobolink 
'OWerbi 
Bulbul ird 
Bullfinch 
Bunting 


Extinct birds 
Hesperornis Moa 
Huias Passenger pigeon 


Flightless birds 


Kiwi Penguin 
Ostrich Rhea 
Swimming and diving birds 

Flamingo Petrel 
Fulmar Pintail 
Gadwall Puffin 
Gallinule Rail 
Goose Shearwater 
Grebe Shoveler 
Guillemot Swan 
Gull Teal 
Kittiwake Tern 
Loon Tropicbird 
Mallard Wigeon 
Pelican Wood duck 

Wading birds 
Jabiru Sandpiper 
Jacana Shoebill 
Killdeer Snipe 
Lapwing Stilt 
Marabou Stork 
Oystercatcher Turnstone 
Phalarope Willet 
Plover Woodcock 
Sanderling Yellowlegs 

Birds of prey 
Harrier Owl 
Hawk Roadrunner 
Kestrel Secretary bird 
Kite Sparrowhawk 
Lammergeier Vulture 
Osprey 

Fowllike birds 
Mound bird Ptarmigan 
Nene Quail 
Partridge Ruffed grouse 
Peacock Tragopan 
Pheasant Turkey 
Prairie chicken 
Pigeons and doves 

Pigeon 
Turtle dove 
Parrots 

Kea Parakeet 
Lovebird Parrot 
Macaw Rosella 

Woodpeckers 
Woodpecker Wryneck 

Songbirds 

Canary Finch 
Cardinal Goldfinch 
Catbird Grosbeak 
Chaffinch Hawaiian honey- 
Chat creeper 
Chickadee Hawfinch 
Cowbird Honeyeater 
Crossbill Jackdaw 
Crow Jay 
Dipper Junco 
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Kinglet Raven Sunbird 
Lark Redpoll Swallow 
Linnet Red-winged black- ^ Tailorbird 
Magpie bird Tanager 
Martin Redstart Thrush 
Meadow lark Robin Towhee 
Mockingbird Rook Vireo 
Mynah Shrike Warbler 
Nightingale Silvereye Waxwing 
Nutcracker Snow bunting Weaverbird 
Nuthatch Sparrow Willie wagtail 
Oriole Starling Wren 
Pipit Stonechat Yellowthroat 
Other birds 
Ani Frigatebird Ovenbird 
Apostle bird Hoopoe Quetzal 
Bellbird Hornbill Roller 
Blue jay Hummingbird Skimmer 
Blue wren Kingfisher Swift 
Bustard Kookaburra Toucan 
Cock of the rock Lyrebird Touraco 
Crane Motmot Trogon 
Creeper Muttonbird Whipbird 
Cuckoo Nightjar Whippoorwill 
Flycatcher 
Other related articles 
Animal (table: Length of lifeof Feather 
animals) Guano 
Audubon, John James Homing pigeon 
Audubon Society, National International Council for Bird 
Bee-eater Preservation 
Bird's-nest soup Moulting 
Chicken Ornithology 
Conservation Poultry 
Egg Protective coloration 
Falconry Psittacosis 
Outline 
1. The importance of birds 

A. In nature 

B. As a source of food and raw materials 

C. As pets 

II. The distribution of birds 
A. The Nearctic and C. The Ethiopian realm 


Palearctic realms 
B. The Oriental realm 
Ill, Birds of the world 
A. Birds of the Arctic 
B. Birds of Europe 
C Birds of Asia 
D. Birds of Africa 
E. Birds of North America 
F. Birds of Central and 
South America 
IV. Bird migration 
A. Why birds migrate 
B. Where birds migrate 
V. How birds live 
A. How birds get food 
B. How birds move 
VI. Family life of birds 
A Selecting a territory 
B. Courtship and mating 
C. Building a nest 
vil. The bodies of birds 
A. External features 
B. Skeleton and muscles 


D. The Neotropical realm 
E. The Australasian realm 


G. Birds of Australia and New 
Zealand 

H. Birds of Oceanic islands 

1. Sea birds and birds of the 
Antarctic 


C. How birds migrate 


C. How birds communicate 
D. Other daily activities 


D. Laying and hatching eggs 
E. Caring for the young 
F. Foster parents 


C. Senses 
D. Systems of the body 


study rotection 
vee cda C. Bird sanctuaries 


A. Bird-watching 


D. Protective laws and treaties 


. Bird ringin 
(x. pu d op: of birds $ 
A. The first known birds C Extinct birds 


B. The first modern birds 


D. Endangered species 


Greater 
bird of paradise 


Paradisaea aj 
/ Found in New Guinea and 

nearby islands 

Body length: 45 centimetres 


Female — / 


/ King bird of paradise 
Cicinnurus regius 
Found in New Guinea and 
nearby islands 
Body length: 16.5 centimetres 


Questions 

Why do birds migrate? 

Why do small birds eat relatively more than large ones? 

How do birds help farmers? 

What are some ways in which endangered species of birds are 
being protected and saved? 

Which are the only birds that can fly backwards? 

Why do Europe and North America have different species of 
birds? Why do Europe and Asia have many of the same spe- 
cies? 


How do birds care for their feathers? 

What is a territory? A pair bond? 

At what age are most birds ready to mate? 

How does ringing birds enable scientists to learn about the life 
history of individual birds? 

What are the two main purposes of a male bird's song? 

Bird, Nancy (1915- — ), became the youngest woman 

in the British Empire to obtain a commercial pilots li- 

cence. She received the licence in 1934, when she was 

only 19 years old. 

Nancy Bird was born at Kew, in New South Wales, 
Australia. She had her first flying lesson from the Aus- 
tralian aviator Sir Charles Kingsford Smith in 1932, at the 
age of 17. She obtained her A class flying licence the 
same year. While operating a charter service, she as- 
sisted the Far West Scheme, which served sick children 
in remote areas, by flying nurses and patients, During 
World War Il, she commanded the Women's Air Train- 
ing Corps. 

Bird dog. See Dog (Sporting dogs). 
Bird louse. See Louse. 
Bird migration. See Bird (Bird migration). 


Female 


King of Saxony 
bird of paradise 
Preridophora alberti 
Found in New Guinea 
> Body length: 23 centimetre! 


SS 


Bird of paradise is the name given to certain ne 
birds with plumage of many dazzling colours. The p b 
age grows in many unusual forms. The closest relative: 
of the birds of paradise are the crows. ^ à 
There are 43 known kinds of birds of paradise. is 
of them live on the tropical island of New Guinea s 
smaller neighbouring islands. A few kinds live in nor 
ern Australia. The greater bird of paradise was intro Ti 
duced to Little Tobago, an island in the West Indies. 
island is the only place in the Western Hentlsphet h 
where the bird lives in the wild state. Birds of paradis 
live in forests. They feed on fruits and insects. Ri 
Europeans learned of these beautiful birds peed 
the 1400s. Bird-of-paradise skins with the legs ren 
were used as articles of trade in Java at that time. ee 
way began the mistaken idea that birds of paradisen 
continually around the sun and dropped to earth y 
when they died. The Swedish naturalist, Unnai T 
lieved this story. In 1753 he named the greater bir Aud 
paradise Paradisaea apoda, which means foot i 
dise bird. Before the mating season the male bir p 
paradise gather in a tree to display themselves to oa 
dull-coloured females by strutting, dancing, and ge The 
ing their plumes. After mating, the birds build nests. 
female lays from one to three spotted white eggs. n 
The greater bird of paradise is one of the larges 
kinds. It is about the size of a crow. Its forehead an 
throat are a glittering emerald green. The head is A 
golden yellow, and the wings and tail are maroon: 
dense mass of plumes about 60 centimetres long 


springs from under the wings. The /esser bird of para- 
dise looks much like the greater bird of paradise. 

The King of Saxony bird of paradise is about as large 
asa thrush. It is black, with a yellow belly and wings 
edged with yellow. Two long shafts grow from the sides 
ofits head, Attached to each shaft is a series of small 
arts of feathers. They make the shaft look like a wire 
hung with many little bright-blue flags. 

The little king bird of paradise has shining scarlet 
hers, a white belly, and a band of brilliant emerald 
green across its breast. On each side of the breast grow 
tufts of feathers tipped with a green hue which gleams 
ike metal. These tufts can be spread out like fans. The 
two middle feathers of the tail are like long bare wires 
which end in spiral emerald-coloured discs. 

Wilson's bird of paradise is extremely beautiful. It has 
are patches of cobalt-blue skin on its head. On the 
ack of its neck is a tuft of yellow feathers which can be 
raised to form a halo. The back is scarlet, and the breast 
isa dazzling moss-green. The narrow central feathers of 
the tail are blue. They curve across each other and then 
curl spirally into a circle. 

Many birds of paradise have been killed by plume- 
hunters, who sold their beautiful feathers for decora- 
tions on hats. It is now forbidden to kill these birds. 
aws forbid the importation of the plumage of birds of 

radise into many countries. 


" Scientific classification. The bird of paradise belongs to 

i family Paradisaeidae. The greater bird of paradise is Paradi- 

a apoda; the King of Saxony bird of paradise is Pteridophora 
erti; the king bird of paradise is Cicinnurus regius; and Wil- 

So's bird of paradise is C respublica. 


See also Bird (picture: A male Count Raggi's bird of 
Paradise). 
E 'of- paradise flower is a small plant of South Af- 
m orange-and-blue flowers and banana-shaped 
at 5. The flowers have three sepals and three petals, 
i resemble birds of paradise on the wing. The flow- 
M Brown in warm areas throughout the world, 
is Th ey give a spectacular display in parks and gar- 
SA EM pods are poisonous if eaten. See also 
$e r (picture: Flowers of the tropics and subtropics). 
longs sed classification. The bird-of-paradise flower be- 
Bird o the banana family, Musaceae. It is genus Strelitzia. 
el mea See Bird (Bird sanctuaries). 
Birdcat Na See Bird (Bird ringing). . 
and New ing spider is a large spider of Indonesia 
seen mo, Guinea. The females are much larger and are _ 
Metres | re often than the males. The females are 3 centi- 
Breina. and have oval, grey, or purplish bodies, 
ave ines marked with yellow. Their strong black legs 
me bands. 
E oie build irregular webs, which can be more 
ong Pu in diameter. The webs are supported on 
The silk trands, which can be more than 4 metres long. 
tateh «18 golden yellow. The webs of sticky threads 
tionally, of insects, on which the spiders feed. Oc- 
ese a ly, a small bird or reptile may be caught, but 
nimals are not the main food of the spiders. 
family Aule Classification. Birdcatching spiders belong to the 
i Idae. They are Nephila plumipes. 
Bi jene See Banyan tree. 
Usual mee Soup is a famous Chinese dish. This un- 
P is made from the nests of swiftlets, certain 
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southeastern Asian birds belonging to the swift family. 
The nests are held together by the hardened saliva of 
male swiftlets. When cooked, the nests take on a chewy 
consistency that adds a pleasing texture to the soup. The 
soup’s taste comes mainly from the type of broth in 
which the nests are cooked. In the best-known type of 
bird's-nest soup, the nests are cooked in a thickened 
chicken broth mixed with velvet chicken (fluffy egg 
white and finely chopped chicken). Other kinds of bird's- 
nest soups include a salty soup served as an appetizer 
and a sweet, dessert soup made with watermelon. 
Birds of prey. See Bird (How birds get food). For a 
list of separate articles on birds of prey, see the Related 
articles at the end of the Bird article. 

Birdseye, Clarence (1886-1956), pioneered the devel- 
opment of packaged frozen foods. While on a fur- 
trading trip to Labrador, Canada, in about 1915, he 
noted that quickly frozen fish were flavourful and fresh 
when thawed, He first marketed quick-frozen fish in 
1925. General Foods Corporation, an American com- 
pany, later acquired the process. Birdseye invented a 
food-dehydrating process in 1949. He acquired about 
300 patents during his lifetime. He was born in Brooklyn, 
New York City, and graduated from Amherst College 
Amherst, Massachusetts, U.S.A. See also Food, Frozen. 
Birdsfoot trefoil is a perennial plant that is native to 
temperate regions of Europe and Asia. It grows in dry, 
grassy places and by roadsides. The slender seed pods, 
which are arranged in a group, resemble a bird's foot. 
The yellow flowers grow in clusters and are fringed 
with bright red. This coloration has given birdsfoot tre- 
foil the common name of bacon and eggs in England. In 
North America, where the plant has been introduced, it 
is called babies’ slippers from the shape of the flowers. 

Scientific classification. Birdsfoot trefoil belongs to the pea 

family, Leguminosae (Fabaceae). It is Lotus corniculatus. 
Birdsville, a small town in western Queensland, Aus- 
tralia, lies on the Diamantina River, about 10 kilometres 
from the border of South Australia. A stock route runs 
from the town of Marree in South Australia a distance of 
500 kilometres. People refer to the route as the Birdsville 
Track, Several people have died on the track after leav- 
ing cars that have broken down. 

Bireme. See Galley. 

Birgitta, Saint. See Bridget, Saint. 


rassland areas. 


Birdsfoot trefoil grows mainly in dry g 
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Birkbeck, George (1776-1841), was a British doctor 
and educationist. In 1823, he became founder and first 
president of Birkbeck College (then the London Me- 
chanics’ Institute) and, in 1826, a founder and councillor 
of University College, both in the University of London. 
Birkbeck was born at Settle, in North Yorkshire, Eng- 
land, and studied medicine at Edinburgh University. He 
became professor of natural philosophy at Anderson's 
College, Glasgow, in 1799, and began giving free lec- 
tures to working craftworkers. By 1823, the class had de- 
veloped into the Glasgow Mechanics’ Institute. 
Birkenhead. See Merseyside. 
Birkenhead, Lord (1872-1930), was a British lawyer 
and Conservative politician. He was born at Birkenhead, 
in Merseyside. His full 
name was Frederick Edwin 
Smith, He was commonly 
known as F. E. Smith. He 
had a distinguished legal 
career. He was elected 
member of Parliament for 
Walton in 1906, and sup- 
ported Sir Edward Carson 
in his opposition to Home 
Rule for Ulster (see Car- 
son, Lord). He became so- 
licitor general in the coali- 
tion government of 1915 
and later attorney general. 
Atthe end of World War I, 
in 1918, he became lord chancellor. He helped achieve 
the Irish settlement of 1921, and was created an earl. 
Birkett, Lord (1883-1962), was an eminent British bar- 
rister and judge. His brilliant mind and fine speaking 
voice made him a persua- 
Sive advocate. At the Nu- 
remberg Trials of war 
criminals, held after World 
War II, he represented 
Britain as alternate judge 
to Lord Justice Lawrence. 
Birkett was born at Ulvers- 
ton, in Cumbria, England. 
His full name was William 
Norman Birkett. He at- 
tended Cambridge Univer- 
sity. He was a Liberal mem- 
ber of Parliament in 1923 
and 1924 and from 1929 to 
1931. From 1950 to 1957, he 
was a lord justice of appeal. 
Birling, or logrolling, originated in the 1840's in lum- 
ber camps in Canada and the northern United States. 
Lumberjacks became so skilled at “riding” logs down- 
stream from the forest to the sawmill that they began to 
hold contests to find the most skilful, Contestants stood 
on each end of a floating log and tried to spin the log so 
rapidly with their feet, or to reverse the action so 
quickly, that their rival would fall into the water. These 
contests usually lasted only minutes or even seconds, 
but in 1900 two men in Ashland, Wisconsin, U.S.A., set a 
record of 3 hours and 15 minutes. The logs are about 35 
centimetres in diameter. Birling contests still take place 
in Canada and at outdoor shows in the United States. 


Lord Birkenhead 


Lord Birkett 


Birmingham (pop. 934,900; met. area pop. 2,500400) 
is the second largest city in Britain. Only London has 
more people. Birmingham, which is a local government 
district in the West Midlands, and the communities that 
surround it form Britain's chief manufacturing area. Bir- 
mingham is the richest of Britain's provincial cities, Its 
success stems from the diversity of its manufacturing in- 
dustries. But the city is also developing as a regional 
service centre, and some of its main manufacturing in- 
dustries are declining. These changes have caused the 
balance of employment in the city to shift toward non- 
manual occupations. Despite some ugly features 
brought by the Industrial Revolution, Birmingham also 
contains many beautiful buildings (both old and new), 
large parks, and some attractive suburbs with tree-lined 
streets. 

Birmingham lies in west-central England on a plateau 
bounded by the rivers Trent, Severn, and Avon, but no 
major river runs through the city. Various parts of the 
city range from 81 to 222 metres above sea level, Bir 
mingham is often called "the heart of England,” because 
it lies close to the centre of the country. It is 110 kilo- 
metres away from the nearest coast. London is 174 kilo: 
metres away to the southeast, Manchester is 139 Kilo- 
metres away to the north, and Bristol is 145 kilometres 
away to the south-southwest. 


People and government 


Local government. Birmingham is the largest dis- 
trict in West Midlands, with an area of 26,430 hectares. 


w 


Ina birling contest, the contestants spin a log rapidly with 
their feet to try to make each other fall into the water: 


poem retains its title of city (awarded in 1889), and 
dyi "member district council exercises important local 
li Birmingham sends 13 members to Parlia- 
EU pen regional bodies are based in Birmingham. 
are e 17005, Birmingham’s industrial and com- 
her pSrowtn has attracted thousands of people from 
aion of Britain and from abroad. The resulting 
in n is unusually diverse. Nearly 1 resident in 5 is 
B ihe scent, and 1 in 10 is a first- or second- 
Bh n immigrant from the Commonwealth. Immi- 
Gad a i Asia and the West Indies, in particular, have 
s seeeeiid culture within the city. 
Dis ot i^ aa iion immigrants live in crowded 
British wo, ^ er housing in the middle of the city. Most 
Haih oa live either in the tower blocks of flats of 
suburban e edevelopment Area, or in the sprawling 
dl More estates built since the 1920s by the City Coun- 
than a third of Birmingham's dwellings are mu- 


Bi 
mm cata Canal is one of 
rou X that run right 
nae he heart of the city. 
imn dt à great boost to 
gham's industrial 


growth dur; 
andthe ering the late 17005 
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The Anglican Cathedral in 
Birmingham, St. Philip's, dates 
from 1715. It has a fine Ba- 
roque tower. Sir Edward 
Burne-Jones designed new 
stained-glass windows for it 
in the 1800s, 


nicipally owned. Many white-collar employees, together 
with some of the higher-paid manual workers, travel 
daily to work from outside the city boundary. 

Religion. The diversity of population has naturally 
brought together a great many religions in Birmingham. 
Places of worship for Protestants, Roman Catholics, and 
members of the Free Churches stand near Muslim 
mosques, Eastern Orthodox churches, Hindu temples, 
and Jewish synagogues. 

Economy 


Birmingham's factories manufacture a wide range of 
products. The main items include motor vehicles and 
components; machinery, equipment, and tools; nuts, 
bolts, screws, and rivets; metal castings and stampings; 
electrical goods; jewellery and plate; plastics and rub- 
ber goods; bearings and springs; food products; and 
abrasives. The city’s business district, with its towering 
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modern office blocks, is among the most impressive in 
Britain. 


Transport and communications 


Birmingham is a major hub of the national motorway 
network. The M5 and M6 serve the city. An excellent 
system of ring roads and link roads speeds access to 
these motorways. 

New Street Station (rebuilt in 1967) provides fast elec- 
tric services to London, Liverpool, Manchester, and 
Scotland. A network of regional lines focuses on Bir- 
mingham. Bus services operate throughout the region. 

Birmingham has a rapidly expanding international air- 
port, with services to the continent of Europe, as well as 
to London, Scotland, and Ireland. 

Birmingham is also the centre of Britain's canal sys- 
tem and a starting place for pleasure-cruising. 


Birmingham and its region have two morning papers, 
the Birmingham Post and the Daily News; an evening 
paper, the Birmingham Evening Mail; and England's only 
provincial Sunday paper, the Sunday Mercury. The city 
is the broadcasting centre of the Midlands, with BBC 
radio and television studios at Pebble Mill and Central 
Independent Television studios in Broad Street. The 
headquarters of the BBCs Radio West Midlands and the 
independent BRMB Radio are also in Birmingham. 


Education and cultural life 


Most primary and secondary education in Birming- 
ham is provided by the City Council, which controls 
about 500 schools and colleges. 

Universities and colleges. The University of Bir- 
mingham, founded in 1900, has a campus at Edgbaston. 
At Gosta Green is the University of Aston in Birmingham, 


Major street 
Other road or street 
Railway 


Point of interest 


m 3 Kilometres 


The City of Birmingham Polytechnic has its main campus 
at Perry Barr. At Northfield, colleges of adult and reli- 
gious education form a federation known as the Selly 
Oak Colleges. 
Ubraries, museums, and galleries. Some of Bir- 
en most important cultural institutions were 
cn ed in the 18005. The Birmingham Society of Artists 
established 1809) and the Birmingham and Midland In- 
esae pio 1853) have buildings in the city cen- 
m: Seal library (founded 1860) was rebuilt in 
and ^m mu s largest public library. The City Museum 
ps Sery has a collection of Pre-Raphaelite paint- 
tive of ih uding works by Sir Edward Burne-Jones, a na- 
Rainn EA Other paintings are housed in the Barber 
à gi of Fine Arts at the University of Birmingham. 
"e seum of Science and Industry, in Newhall Street, 
aril machinery and vehicles. 
iure and the arts. A municipal orchestra, the City 
layin fe m Symphony Orchestra, performs regu- 
iden e Town Hall, where lunchtime organ recitals 
The Ae There are three professional theatres. 
Park Mands Art Centre for Young People, Cannon Hill 
Birmi ts a varied programme. 
Mc ngham 5 accessibility as a city led the national 
ee ty d» to set up a permanent exhibition centre 
pen the city. The National Exhibition Centre (NEC) 
B ed in 1976, 
ror Dc Association football and cricket are pop- 
football ER ba Birmingham. Two leading professional 
ased in e s, Birmingham City and Aston Villa, are 
eadquart e city and play in the Football League. The 
ire atthe iu of the Warwickshire County Cricket Club 
" ounty Ground, in Edgbaston, which also 
Elis Test matches. 
i item offers a variety of annual events in its 
ow and pus include the City of Birmingham 
Highland Gathering. Carnivals. There is also an annual 


=u 


ol 


s 


Sightseeing in Birmingham 


Visit 

am on may easily tour the central part of Birming- 

Near Vict ot. The main public buildings are grouped 
oria Square, where the colonnaded Town Hall 
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The Birmingham Reper- 
tory Theatre stands in Broad 
Street. It has a reputation for 
enterprise and excellence in 
its drama productions. 


(built 1834-1849) provides the most distinguished archi- 
tecture. The Council House (dating from 1879) is 
crowned by one of Birmingham's older landmarks, the 
Big Brum clocktower, with its distinctive chime. Nearby 
is the Civic Centre, which includes the Central Library 
and Repertory Theatre. Beyond are the well-preserved 
canal installations of Gas Street Basin and Farmer's 
Bridge. St. Philip's Cathedral (built in 1715) and St. Chad's 
Roman Catholic Cathedral (built in 1841) have a quiet 
distinction about them. The giant Bull Ring shopping 
centre (opened in 1963) is the heart of Birmingham. It is 
linked to New Street station by a shopping arcade. In 
the vicinity of the Bull Ring is St. Martin's Church. 

The finest mansion still standing in Birmingham is 
Aston Hall (dating from 1618). It is located 3 kilometres 
northeast of the city centre and overlooks Villa Park, the 
home of the Aston Villa football club. Aston Hall is now 
a museum. The suburb of Bournville, which was begun 
in 1895 and developed as a model factory town by the 
Cadbury family, is an early example of town planning, 
which became famous for its chocolate industry. It is en- 
hanced by two reconstructed manor houses, Selly 
Manor and Minworth Greaves. Other rescued buildings 
are in Cannon Hill, the finest of the city’s pleasure 
grounds with a large nature centre, in Edgbaston, which 
itself is one of Birmingham's prettiest suburbs. Another 
historic building in the suburbs is Blakesley Hall, in 
Yardley, a farmhouse of the 1500s. Natural scenery 
within the city boundaries is offered by Sutton Park, in 
the northeast, and the Lickey Hills in the southwest. 


History 


The area now occupied by the city of Birmingham 
was in ancient times remote and thickly wooded upland. 
The region attracted few settlers in the Roman period, 
and the village of Birmingham appears to have been 
founded by Anglian settlers in the A.D. 600s. 

Birmingham, as surveyed in the Domesday Book 
(1086), was a tiny hamlet. After the granting of a market 
charter in 1166, it began to expand as a centre of local 
trade. By the 15005, Birmingham was a market town en- 
closed by forests and farmland. Tanning, weaving and 
the manufacture of metal products by large numbers of 
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skilled smiths were established industries, and water 
power was already in use. At this time, most of the 
houses in the town of Birmingham stood in one long 
street (Digbeth and High Street), running uphill from the 
crossing over the River Rea. 

During the English Civil War (1642-1651), Birming- 
ham's smiths made thousands of weapons for the Parlia- 
mentary forces. By the mid-17005, Birmingham had be- 
come a centre of religious nonconformity, of radical 
politics, and of scientific research. Its generally liberal 
and tolerant atmosphere attracted such men as Erasmus 
Darwin (grandfather of the evolutionary theorist Charles 
Darwin) to the city, Erasmus Darwin, together with the 
industrialist Matthew Boulton and the inventor and en- 
gineer James Watt, belonged to the flourishing Lunar 
Society in the late 1700's, Boulton and Watt had a factory 
at Soho. Another famous Birmingham resident, the sci- 
entist Joseph Priestley, discovered oxygen. 

Birmingham's industrial expansion received a great 
boost from the building of its canals. These waterways 
provided valuable links to Birmingham's sources of coal 
and iron in the Black Country, During the Industrial Rev- 
olution of the late 1700's and early 1800s, Birmingham 
became one of Britain's greatest industrial centres (see 
Industrial Revolution). From the 1830s onwards, the 
growth of the railways reinforced Birmingham's position 
as a producer of high-grade metal goods. The job op- 
portunities offered by the new industries attracted many 
people to the city. The population rose from 70,000 in 
1801 to more than 800,000 by the early 19005s. 

Birmingham sent its first Members of Parliament to 
Westminster as a result of the Reform Act of 1832. The 
city became a borough in 1838 and a City 51 years later. 
One of its greatest mayors, Joseph Chamberlain, held of- 
fice in 1875 and 1876. 

By 1914, many slums had been demolished for the 
building of Corporation Street. By 1931, the city bounda- 

ries had been greatly extended. Many sections óf Bir- 
mingham were heavily damaged by German bombs dur- 
ing World War Il (1939-1945). After 1945, these areas 
were rebuilt as part of an urban renewal programme. 


Birmingham's central area 
contains much distinguished 
architecture. The colonnaded 
Town Hall, centre, lies be- 
tween the The Council House, 
right, and a modern office 
block, /eft. 


Slum clearance continued. In five Central Redevelop- 
ment Areas, rebuilding went forward on a vast scale. 
The city centre was largely rebuilt, and an inner road 
scheme was completed in 1971. 


Related articles in World Book include: 
Black Country Pre-Raphaelite Brotherhood 
Boulton, Matthew Priestley, Joseph 


Burne-Jones, Sir Edward Solihull 
Chamberlain (family) Walsall 

Civil War, English Watt, James 
Coventry West Midlands 
Domesday Book Wolverhampton 


Birmingham (pop. 265,968; met. area pop. eet 
the largest city in the U.S. state of Alabama and a leading 
steel-making, educational, and medical centre. The city 
covers about 256 square kilometres. Blacks make up : 
about 56 per cent of the city’s population. The steel vA E 
dustry plays a major role in the economy of the bu 
ham area. But since the mid-1940's, employment in ee 
medical and health fields has grown tremendously. Bi 
mingham, which was founded in 1871, is named kid 
the large English steel-producing city of the same ue 
Birmingham, George A. (1865-1950), was inr: 
name of James Owen Hannay, an Irish novelist and C 
gyman. He wrote more than 30 successful humorous 
novels, many of them dealing with Irish life. They um 
clude Spanish Gold (1908), Lalage's Lovers (1911), hi 
Laura's Bishop (1949). He also wrote religious wor last 
under his own name. Birming- ham was born in Be f 
Birth. See Childbirth; Multiple birth; Reproduction- 
Birth and death rates are important measurem ir 
of population changes. They provide a way to bu 
health trends and other population information e A 
one year to another or from one community to m a 
The simplest kind of birth or death rate measures 
number of births or deaths in a given year for ed i 
1,000 persons. For example, the crude birth rate d la- 
whole world is about 27 births for every 1,000 pop ery 
tion. The crude death rate is about 11 deaths for Hoh 
1,000 population. The death rate is also called the iem 
tality rate. A condition in which the birth rate is ed 

the death rate is called zero population growth. 


Births and deaths can also be compared in other 
ways. For example, the fertility rate relates the number 
ofbirths to the number of women of child-bearing age. 
The age-specific birth rate compares the number of 
births by women of a certain age to the total number of 
women in that age group. The infant mortality rate com- 
pares the total number of infants who die during the 
fist year of life to 1,000 live births. 

See also Birth control (The birth control movement); 
Population; Sex ratio; Vital statistics. 
Birth chart. See Astrology (Principles of astrology; il- 
lustration). 
Birth control is a term that includes all methods used 
toregulate or prevent the birth of children. Other terms 
with a similar meaning are birth planning, family plan- 
ning, fertility control, and planned parenthood. 

When people talk about birth control, they are usually 
referring to artificial methods. But nature itself has 
builtin controls for limiting and spacing births. A 
woman can become pregnant only during a small part 
ofher monthly menstrual cycle. In addition, women are 
able to conceive only during a certain time in their 
lives—usually between the ages of 13 and 45. Also, some 
couples, for various reasons, are temporarily or perma- 
nently infertile (unable to have children). See Infertility. 

Couples that practise birth control do so for various 
reasons, They may want to limit or space their children, 
orto have no children at all. Young couples often post- 
pone having children so that both partners can work 
fulltime. Other couples space their children so they can 
a each child as much attention as possible. Some 
pat are advised by their doctors to avoid pregnancy 
n ealth reasons. In many countries with rapidly grow- 
i 9 populations, the government encourages couples to 
imit the size of their families. 
past people agree that some form of family limitation 
aay is desirable for the good of the family and 
Es E individuals and groups- especially religious 
hit um iffer sharply on the methods of birth control 
cie y consider moral and acceptable. This article dis- 
hepna e main arguments for and against birth control, 
ith cipal methods of birth control, and the status of 

control programmes. 


The birth control movement 


ua dousinds of years, birth control received little 
ticular tention. Death rates were extremely high, par- 
chi im infancy and childhood. Large numbers of 
Survive re necessary to ensure that enough would 

len, adulthood and have children of their own. 
logical BA the 1700s and 18005, scientific and techno- 
Supplies, vances in industrial countries increased food 

a Rare diseases, and made work easier. 
tries, Mo, i the death rate began to drop in these coun- 
Selves, re children survived and had children them- 


M ae the British economist Thomas Robert Mal- 
ulation, mee his famous Essay on the Principle of Pop- 
Crease fa ee thus argued that populations tend to in- 
recomm ster than food supplies. To reduce births, he 
marria E nded that young men and women postpone 
tope an During the 18005, a number of people in Eu- 
ù the United States worked to promote birth 


Ont 
tol. Partly through their efforts, birth rates in indus- 
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trial countries began to drop to the present low levels. 
See Malthus, Thomas Robert. 

Most developing countries continue to have high 
birth rates. For example, Nigeria and Pakistan have 
about 40 live births a year for every 1,000 people. Indus- 
trial countries have much lower birth rates than do de- 
veloping countries. For example, the United States has 
about 16 births a year per 1,000 population. Japan has 
about 8. 

Death rates in developing countries have dropped 
since the mid-1940, partly because of improved public 
health. The result of continuing high birth rates and low 
death rates has been rapid population growth in Asia, 
Africa, and Latin America. In many countries, far more 
children are born than can be adequately fed, housed, 
educated, or employed under present conditions. 

The fear of overpopulation has spurred interest in 
birth control. The world's population reached about 57 
billion in the early 1990s, and at the present rate of in- 
crease will total about 6 billion by the year 2000. 


Methods of birth control 


An understanding of birth control requires some 
knowledge of human reproduction. About every four 
weeks, an egg is released by one of the two ovaries in a 
woman's body. The egg then passes through a Fallopian 
tube. If it is not fertilized while in the Fallopian tube, it 
goes into the uterus, where it dies and disintegrates. 
The egg then passes out of the woman's body as part of 
the normal monthly bleeding called menstruation (see 
Menstruation). 

During sexual intercourse, millions of sperm are re- 
leased by the man into the woman's vagina. Some sperm 
travel through the uterus into the Fallopian tubes. If an 
egg and sperm unite in one of the tubes, conception 
(fertilization of the egg) occurs. If the fertilized egg be- 
comes attached to the wall of the uterus, a new human 
being begins to develop. About nine months later, a 
baby is born. See Reproduction, Human; Embryo. 

Most birth control methods are designed to prevent 
led contraceptives. The most ef- 
ethod is surgical sterilization. 
ion can be performed on both men and 
ption impossible by blocking the 


ligation, dep 
ations can seldom be reversed if a couple later desire to 


have children. l 
Other highly effective contraceptive methods involve 
the use of hormone drugs in order to prevent preg- 
nancy. Oral birth control pills contain hormone drugs 
that hinder both the normal release of an egg once a 
month and the attachment of an egg to the uterus. Birth 
control pills are relatively expensive, require regular use 
to prevent pregnancy, and may cause harmful side- 
effects in some women. In many developing countries, 
hormone drugs may be injected into the body. The in- 
jections must be given every 90 days and are as effective 
as birth control pills. In addition, contraceptive implants 
that contain hormone drugs are available in some coun- 
tries. The implants consist of tiny capsules that are surgi- 
cally placed under the skin. The capsules slowly release 
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hormone drugs into the body. The implants must be re- 
placed periodically by a doctor and may be removed 
when a woman wishes to become pregnant. 

Intrauterine devices, also called /UD’s, are another 
highly effective method of:contraception. An IUD is a 
tiny metal or plastic device that is inserted into the 
uterus. Doctors are not yet sure how IUD's prevent 
pregnancy. When a woman wishes to become pregnant, 
she has the device removed. IUD's are relatively inex- 
pensive and they require little attention for most 
women. But some users experience undesirable side- 
effects. Such effects cease when the IUD is removed. 

There are also several other methods of contracep- 
tion. The condam is a thin sheath worn over the penis 
during sexual intercourse. Sperm are trapped inside the 
condom. The diaphragm and the cervical cap are de- 
vices that are inserted into the vagina so that they cover 
the opening of the uterus. A spermicide—a drug that 
kills sperm—must be applied to the diaphragm or cervi- 
cal cap. These devices then hold the spermicide near 
the opening of the uterus, A spermicide-treated device 
called the vaginal sponge works on a similar principle to 
the diaphragm and the cervical cap. Vaginal spermi- 
cides, in the form of creams, gels, and suppositories, 
can be used by themselves, but they are less effective in 
preventing conception. An even less effective method of 
contraception is withdrawal, in which the male attempts 
to withdraw the penis from the vagina before the sperm 
are released. 

Natural family planning consists of several methods 
that can be used either to prevent or to encourage con- 
ception. The rhythm method of birth control calls for 
avoidance of intercourse during the estimated phase of 
each monthly cycle when an egg can be fertilized. The 
rhythm method works for some couples, but is unreli- 
able for women with irregular menstrual cycles and is 
generally less effective than many of the other methods 
discussed. The chief problem is determining a woman's 
fertile period. One method of predicting a woman's fer- 
tile period relies on observing periodic changes in the 
mucus from her cervix (neck of the uterus). Another 
method uses body temperature measurements. The 
sympto-thermal method combines the taking of temper- 
ature with the testing of mucus and other observations 
of changes in the cervix. 

An induced abortion ends a pregnancy by removing 
the unborn fetus, Traditionally, many countries have out- 
lawed abortion except when necessary to save a 
woman's life. But during the 19705, some countries 
changed their laws, making it easier for abortions to be 
obtained. See Abortion. 


Opposition to birth control 


Opposition to birth control continues, even though 
the practice has gained in acceptance. Some people fear 
that birth control encourages sexual relations outside 
marriage or that governments might impose birth con- 
trol as a means of political control. Some religions op- 
pose birth control on moral grounds. 

The Roman Catholic Church teaches that artificial 
methods of birth control are immoral because they sep- 
arate the two purposes of intercourse in marriage— con- 
jugal love and the procreation of children. In 1968, Pope 
Paul VI repeated the traditional Roman Catholic view- 


point in a papal encyclical. He wrote that”. . each and 
every marriage act must remain open to the transmis- 
sion of life" Although the Roman Catholic Church op- 
poses all artificial birth control, it considers natural fam- 
ily planning acceptable. 

In the past, most other major religions also opposed 
birth control or kept silent on the subject. Today, most 
Protestant faiths and Judaism favour contraception, and 
many Protestants and Jews support legalized abortion. 
Hindu and Buddhist religious leaders have seen no reli- 
gious conflict in the development of government birth 
control programmes in Asian countries. 


Birth control today 


During the 1960's, many countries adopted govern- 
ment programmes of family planning. Where necessary, 
they repealed laws restricting distribution of birth con- 
trol information and devices. Today, about 80 countries 
have national birth control programmes, Sweden, the 
United States, and other developed countries have 
given funds and technical assistance to developing 
countries. Private organizations and such international 
bodies as the United Nations and the World Health Or- 
ganization also have helped countries set up birth con- 
trol programmes. 

In 1948, Japan became the first country to take na- 
tional action on family planning. That year, the Japanese 
government legalized abortion and contraception, and 
began to make both readily available. During the next 10 
years, the Japanese birth rate dropped from 33 to 17 live 
births per 1,000 population, largely as a result of wide- 
spread use of abortion. Legal abortion has also become 
a major birth control method in Eastern Europe. 

China, the world's most populous country, began na 
tional birth control efforts in the 1950's. By the 19905, 
China's birth rate had dropped to about 20 births is 
year per 1,000 population. The Chinese goal is to reac 
zero population growth by the year 2025. 

India began supporting a national birth control pog 
gramme in the early 1950's. Many states in India have e- 
veloped programmes calling for voluntary sterilization 
of males. Pakistan began a birth control programme i 
1959. In the early 1960's, South Korea and Taiwan begal 
birth control programmes. And similar programmes d 
have since been developed by many Asian, African, an 
Latin American countries. Most of these programmes + 
rely heavily on the use of oral birth control pills. In the 
United States and Canada many married couples E ^ 
some form of birth control. In Great Britain, family p'a 
ning services are part of the National Health Seni 
Many other countries also have government-supp?! 
programmes of family planning. 

See also ‘Abortion Population: Ehrlich, Paul gi 
Birth defect, sometimes called congenital defect e 
an abnormal condition that a baby has at birth. The me 
fect may be present in the structure or function 0 d 
part of the body. Or it may be a tendency to develop i 
certain disease. There are more than a thousand kno 
birth defects, and scientists discover new ones evelY 
year. ide 

Such birth defects as clubfoot and a severe spin h 
formity called spina bifida can easily be seen at r, 
Others cannot be seen at birth, but later become se 


jsease 
problems. For example, the defect that causes 4 dise 


called Huntington's disease is present at birth, but it 
usually does not become apparent until adulthood. The 
first symptoms are problems in speech and movement, 
and the disease eventually causes death. 

The rate of birth defects varies throughout the world. 
Amajor defect, such as clubfoot, requires medical treat- 
ment, perhaps including surgery. A minor defect, such 
asa small birthmark on the back, requires no medical 
care. 

Causes. Doctors do not know the cause of most birth 
defects. Factors relating to the baby's environment and 
heredity may work together to produce many abnormal- 
ities. But some defects have a specific environmental or 
inherited cause. Substances or agents known to cause 
developmental abnormalities are called teratogens. A 
baby also may have a defect because of damage during 
birth. But doctors do not consider such an abnormality a 
birth defect. 

Environmental causes. A mother's health and actions 
affect the developing baby throughout pregnancy. Envi- 
ronmental factors have their greatest effect during the 
first 12 weeks of pregnancy. For example, if a woman 
has German measles during this period, her baby may 
suffer severe harm. Smoking, alcohol consumption, and 
certain drugs and X rays also may damage the child. 

Inherited causes. Children may inherit certain defects 
from one or both parents. Inherited defects include 
haemophilia, a disease in which the blood does not clot 
normally. The hereditary inability to produce enzymes 
needed for essential body functions causes such dis- 
tases as galactosaemia and phenylketonuria. Infants 
With these diseases require a special diet to avoid seri- 
Qus mental and physical problems. 
prome inherited diseases chiefly afflict certain groups 
ple. For example, sickle cell anaemia, a blood dis- 
nad pos mainly among Negroes. Some Jews with 
Em eastern Europe inherit Tay-Sachs dis- 
a abies with this disease seem normal at birth, but 

cs of them die by the age of 3. 
cal and treatment. Vaccination of women 
health EE gna helps avoid some birth defects. Good 
m p medical care throughout pregnancy can pre- 
Peu = defects. Genetic counsellors can help cou- 
then: G o fear passing on hereditary defects to their chil- 
ipta: specialists use medical tests and 
Bal ae to predict the chances of having ab- 
ton if su iioi A woman may decide to have an abor- 

as tests and data show that her baby will proba- 

Gains or more serious birth defects (see 
ome dr can help many children with birth defects 
Social w ren with birth defects can also be aided by 
orkers and special teachers. 


R 
(Sane TERN in World Book include: 
lue baby d Genetic counselling 


le: 
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palate » Heredity | 
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Cretinism Phenyiketo na ^ 
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Down's (Birth defects) Spastic paralysis 
ome Spina bifida 
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Birth rate. See Baby; Birth and death rates. 
Birthday honours. See Decorations, medals and 
orders. 

Birthmark is a skin blemish that is present at birth or 
develops shortly thereafter. There are two main types of 
birthmarks, moles and haemangiomas. This article dis- 
cusses haemangiomas. For information about moles, 
see Mole. 

A haemangioma is a benign (harmless) tumour that 
consists of blood vessels beneath the skin. Doctors are 
not sure what causes haemangiomas. However, most 
doctors agree that they are neither hereditary nor 
caused by an accident during pregnancy. The most com- 
mon kinds of haemangiomas are cavernous haemangio- 
mas, port-wine stains, and strawberry marks, 

A cavernous haemangioma is a soft, bluish lump com- 
posed of large blood vessels. It may grow or shrink, but 
most cavernous haemangiomas are permanent. Surgery 
is the only method of removing such birthmarks. 

Port-wine stains are flat, permanent haemangiomas 
that occur most frequently on the face. They may be 
pink, red, or purple. Some surgeons have experiment- 
ed with laser beams to try to fade port-wine stains. 

Strawberry marks are bright red, soft, and raised. 
Treatment is rarely necessary because almost all of them 
disappear eventually. 

Birthstone is a gem associated with a month of the 
year. According to tradition, a birthstone brings good 
luck to a person born in its month, Each birthstone also 
corresponds to a sign of the zodiac. However, the birth 
dates for each sign do not match the beginning and end 


of each month. 


Birthstones 

This table shows the gem or gems accepted by most jewellers 
as the birthstone for each month, and the characteristic and sign 
of the zodiac associated with each stone. The birth dates for the 
signs do not match the beginning and end of the months. 


Month pue or Characteristic sion ds the 

January Garnet Constancy ape bei 
February Amethyst Sincerity neer RA 
v items xri d Mi 21-Apr. 19) 
April Diamond Innocence dere 20M 20 
May Emerald Love si EE 
s re dnte Peur ne 21-July 22) 

Moonstone 

July Ruby Contentment NN FORE 
pe rae p mm MS 23-Sept. 22) 
art Ernie oe “sett 23-Oct. 22) 
beers Deli du Sent 23-Nov 21) 
November Topaz Faithfulness et a vi 
December igo Wealth CIR UM is 


ibed 


has arti 
Each Senden Chalcedony 


idein World Book Bloodstone, a form of chalcedony, Is descri 
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The belief in birthstones may have come from a Bible 
story about Aaron, the first high priest of the Israelites. 
The story describes Aaron's breastplate, which was dec- 
orated with 12 precious stones. Early writers linked 
these stones with the 12 months of the year and the 12 
signs of the zodiac. Today, many people wear their 
birthstones in jewellery to bring good luck. 

See also Gem (pictures). 

Biscay, Bay of. See Bay of Biscay. 

Biscoe, John (1794-1843), a British explorer, discov- 
ered and named Enderby Land, the part of Antarctica 
nearest to Africa. He made the discovery while serving 
as captain of a whaler. In 1830, Biscoe, who had been 
hunting seals off Cape Horn, sailed farther south and 
sighted Enderby Land. The following year he returned 
and sighted Adelaide Island, Graham Land, and some 
other islands that he named after himself. 

Bisexual. See Homosexuality. 

Bishkek (pop. 626,000) is the capital and largest city of 
Kyrgyzstan, a country in central Asia. Bishkek lies in the 
Chu River valley in northern Kyrgyzstan. For location, 
see Kyrgyzstan (map). 

Bishkek is a modern city with wide boulevards and 
many parks. It is Kyrgyzstan's economic and cultural cen- 
tre. Major industries include food processing and the 
manufacture of agricultural machinery and textiles. The 
city is the home of Kyrgyz State University and of several 
museums, theatres, and musical establishments. 

In 1825, a local ruler built a fortress where Bishkek 
now stands. The fortress and its neighbouring city were 
called Bishkek (also spelled "Pishpek?. Russians cap- 
tured the area in the 1860s. The Soviets renamed the 
city Frunze in 1926, when Kyrgyzstan became a Soviet 
republic. The city’s name was changed back to Bishkek 
in early 1991, when Kyrgyzstan declared itself independ- 
ent from the Soviet Union, 

Bishop, in some Christian churches, is a high-ranking 
official who administers an area containing a number of 
churches. The word bishop comes from a Greek word 
episkopos, meaning overseer. The Anglican, Eastern Or- 
thodox, Roman Catholic, and some other churches have 
bishops, as do certain Lutheran and Methodist groups. 

Bishops are appointed or elected, depending on their 
church. In the Anglican, Eastern Orthodox, and Roman 
Catholic churches, each bishop administers a district 
called a diocese, These churches teach that only bishops 
Possess full priesthood and, therefore, only they can or- 
dain clergy and perform certain other priestly functions. 
Such churches consider bishops the successors of 
the apostles of Jesus Christ. This relationship is called 
apostolic succession. In the Lutheran and Methodist 
be all ministers, including bishops, have equal 
ran 

Se also Archbishop; Roman Catholic Church (Bish- 
ops). 

Bisley. See Shooting and Surrey Heath. 

Bismarck was a German battleship sunk by the British 
in one of the most important naval actions of World War 
Il. The Bismarck was one of the most powerful battle- 
ships afloat. It displaced more than 45,700 metric tons of 
water and had eight 380-millimetre (15-inch) guns. 

British cruisers sighted the Bismarck in the Denmark 
Strait, between Greenland and Iceland, on May 23, 1941. 
The next day, the Bismarck sank the British battle cruiser 


Hood and damaged a new British battleship off the 
coast of Greenland. Every available British warship 
joined in a chase of the ship. The British sighted the Bis- 
marck off the coast of France on May 26. British aero- 
planes attacked the ship, and five destroyers fired atit 
all night. Two battleships and a cruiser attacked it the 
next morning, and it sank about 970 kilometres off the 
French coast. Researchers from the United States found 
the wreck of the Bismarck in 1989. 

Bismarck, Otto von (1815-1898), Prince Bismarck- 
Schénhausen, a Prussian statesman, united the German 
states into one empire. 

Early life. Otto Eduard Leopold von Bismarck was 
born on April 1, 1815, in Schönhausen, in the district of 
Magdeburg. He studied law, and was admitted to the 
bar in 1835. After serving in the army, he became inter- 
ested in provincial affairs, and, in 1847, was elected to 
the Prussian Diet (parliament). j 

Bismarck made plans for the future German empire. 
during his term as a representative of Prussia in the Ger- 
manic Diet at Frankfurt from 1851 to 1859. He repre- 
sented his country first in Russia and then in France. He 
was called back to Prussia in 1862, to become prime 
minister and secretary of foreign affairs. 

Bismarck's wars. Bismarck fought three wars to 
unify the German states. They were against Denmark in 
1864; the Seven Weeks' War against Austria in 1866; and 
the Franco-Prussian War of 
1870-1871. After Prussia de- 
feated Napoleon III, the 
king of Prussia was 
crowned Wilhelm I, em- 
peror of Germany. Bis- 
marck became the reichs- 
chancellor of the new 
German empire. He was 
called the Iron Chancellor. 

Bismarck's diplomacy. 
Bismarck's success in at- 
taining German unity and 
national power was based 
on a ruthless and effective 
military policy, extraordi- ^ 
nary Ben eidem, and cunning, and great diplomat i 
skill. He devoted his genius to the establishment of tre 
ties that fortified Germany's position in Europe. 

He created the Triple Alliance with Austria-Hungary k 
and Italy which lasted until World War I. He saw that an- 
position of Germany in Europe might one day be i é 
gered, and made a treaty with Russia which guari 
Germany's neutrality in case of an attack on Russia ' 
considered peace with Russia the cornerstone of e, 
policy, because it would prevent Germany from hav 
to fight a war on two fronts. icsed the 

Wilhelm Il, who became king in 1888, dismisset 
aged chancellor, because he was jealous of Bist 
fame. Bismarck retired to his estates at Friedrichstu™ 
and died there on July 30, 1898. 


Related articles in World Book include: 
Berlin, Congress of Prussia 
Franco-Prussian War Seven Weeks’ War 
Germany (History) 


in the 
Bismarck Archipelago is a group of islands în e 
southwest Pacific Ocean. The islands lie to the no 


Otto von Bismarck 


Triple Alliance 
Wilhelm! 


ofNew Guinea and are part of the country of Papua New 
Guinea (see Papua New Guinea [map)). The Bismarck Ar- 
chipelago consists of more than 300 islands and has a 
land area of about 48,640 square kilometres. The two 
largest islands are New Britain, which covers 36,500 
square kilometres; and New Ireland, with an area of 

8650 square kilometres. Other main islands include 
Manus and New Hanover. Manus is the largest of the 
Admiralty Islands, which are part of the archipelago. 
Most of the other islands in the Bismarck Archipelago 
are much smaller. 

New Britain, New Ireland, and Manus have rugged 
mountain ranges and dense forests. New Britain features 
volcanoes. Many of the small islands are flat. Some are 
atolls (ring-shaped coral reefs). Located near the equa- 
tor, the Bismarck Archipelago has a hot, humid climate. 
At ^ average temperatures range from about 24* 
lo31* 

The Bismarck Archipelago has a population of about 
343,000. About 70 per cent of the people live on New 
Britain, and about 20 per cent on New Ireland. Most of 
the people are Melanesians, a dark-skinned people with 
black, woolly hair. The population also includes several 
hundred Chinese and Europeans. Most of the people 
live in small rural villages near the sea. Rabaul—on New 
Britain—is the largest urban community. It has about 
15,000 people. The Melanesians speak many local lan- 
guages. To communicate with members of different lan- 
guage groups, they use a widely understood language 
called pidgin English (see Pidgin English). ' 

Most of the people of the Bismarck Archipelago fish, 
farm, and raise chickens and pigs for a living. They grow 
m crops as coconuts, sweet potatoes, taro, and yams 
or their own use. Islanders also produce copra (dried 
coconut meat), coconut oil, palm oil, cocoa, coffee, and 
timber for export. 

a 1528, the Spanish explorer Alvaro de Saavedra be- 
aie e first European to see parts of the Bismarck Ar- 
Edi Germany claimed the islands in 1864 and 
a them after the German chancellor Otto von Bis- 
ja Australian troops captured the islands in 1914, 
bis World War I. Japanese forces occupied the is- 
aa on 1942 to 1945, during World War Il. After the 
Nu ustralia regained control. In 1975, the islands be- 
€ part of the newly independent country of Papua 
ew Guinea. 
Van à chemical element, is a brittle, white metal 
is lee tint The chemical symbol of bismuth is Bi. It 
ee ree in nature and in such ores as bismuth 
the md bismite. Bolivia has the largest deposits of 
in Ninh . Bismuth is generally obtained as a byproduct 

Mite PM copper, tin, silver, and gold ores. 
orin al than half the world's bismuth is used as a metal 
aS MONS Bismuth is mixed with lead, tin, or iron to 
E raed metals, which melt at low temperatures. In 
ills Rollar, for example, safety plugs made of these 

i I melt and let the steam escape before the 

igh A increases enough to burst the boiler. Similar 

Sm » used in automatic sprinkler systems. Heat 
electrical f melts the plugs and turns on the system. In 
dues, metal strips of these alloys melt when 

Bis ric current is too high. 

Eam uth is also used in foundries and in nuclear reac- 
* Bismuth alloys give sharp impressions when they 
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are used to make objects by casting in moulds. Because 
bismuth does not absorb neutrons readily, melted bis- 
muth is used to carry radioactive fuel to the core of cer- 
tain nuclear reactors. It also helps cool the reactor. 

Bismuth and its compounds have uses in medicine as 
well. For example, bismuth carbonate and bismuth sub- 
nitrate are prescribed for diarrhoea, enteritis, gastric ul- 
cers, and certain skin disorders. Bismuth compounds 
are also used in making cosmetics and certain drugs. 
However, some medical experts warn against using cer- 
tain substances containing bismuth because these sub- 
stances have been found to cause toxic reactions in 
human beings. 

The element's atomic number is 83, and its atomic 
weight is 208.980. Bismuth melts at 271.3 C and boils at 
1560° C (+ 5° C). Its density is 9.747 grams per cubic cen- 
timetre at 20° C. 

Bison. See Buffalo (animal). 

Bissau (pop. 109,214) is the capital, chief port, and larg- 
est city of Guinea-Bissau. The city lies on the Atlantic 
Ocean, at the mouth of the Geba River on the coast of 
West Africa (see Guinea-Bissau [map]). 

The Portuguese founded Bissau as a fort in 1765. 
From 1941 to 1974, Bissau was the capital of Portuguese 
Guinea, an overseas province of Portugal. The province 
became the country of Guinea-Bissau in 1974. Bissau 
serves as the country's centre of commerce, industry, 
and foreign trade. The city’s main industry is the proc- 
essing of such foods as coconuts and rice, which are 
grown in Guinea-Bissau. 

Bit. See Computer (table: Computer terms); Informa- 
tion theory. 

Bit. See Horse (The bridle). 

Bit. See Drill. 

Bithynia was an ancient country in Asia Minor. It lay 
on the southern shore of the Black Sea. Its people origi- 
nally came from Thrace, in what is now eastern Europe. 
The Greeks established colonies at Chalcedon and Hera- 
clea. The Persians conquered Bithynia in the 600s B.C. 
Bithynia was an independent kingdom from the time of 
Alexander the Great (356-323 B.C) until Rome annexed it 
in 74 B.C. It was governed by Pliny the Younger in the 
early AD. 100s. Pliny's letter to Emperor Trajan about 
how the Christians were to be treated shows the 
strength of Christianity in Bithynia. The Bithynian city of 
Nicomedia became the eastern capital of the Roman Em- 
pire under Emperor Diocletian in the mid-280s. 

See also Persia, Ancient (map). 
Bitter root is a small perennial plant with juicy leaves, 
a fleshy stalk, and a single rose coloured or white 
flower. It grows in western North America. The plant has 
a long root that is good to eat, though it tastes bitter. 
Both Indians and white people use the root for food. Bit- 
imes called tobacco root because while 


ter root is someti o 
being cooked it gives off a tobaccolike odour. Bitter root 


is the state flower of Montana, U.S.A. 

classification. Bitter root belongs to the purslane 
e. It is Lewisia rediviva. 
Bittern is any of about 12 species of marsh-dwelling 
birds in the heron family. Bitterns are found throughout 
the world, except in Antarctica and the northernmost 
parts of Asia and North America, and on certain oceanic 
islands. The European bittern is the largest species, 
measuring about 75 centimetres long. Its neck and legs 


family, Portulacacea 
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A bittern lives in marshlands. Bitterns can hardly be seen 
among the reeds because of their colours. 


are fairly long, but shorter than those of other herons. It 
has a large, sharply pointed bill. The upper parts of its 
body are a brownish-buff colour with reddish-brown 
and black spots. Its underparts are pale buff with brown 
stripes. Its legs are yellowish-green. 
The bittern generally lives alone, except at nesting 
time. It makes its crude nest on the ground, among tall 
water plants. It lays three to five brownish eggs. The bit- 
tern feeds by standing quite still in shallow water, 
watching for fish, frogs, mice, lizards and insects. When 
the bittern wants to avoid being seen, it points its bill 
upward and stands quite still. It can hardly be seen 
among the reeds because of its colours. 
The cry of the bittern sounds with monotonous regu- 
larity across the marshes where it lives. The European 
bittern makes a booming noise like a distant foghorn. 
The cry of the American bittern sounds like a rusty 
pump, or like a stake being driven with a hammer. Be- 
cause of its cry, the American bittern is sometimes 
called the “thunder pumper“ or the “stake driver”. The 
least bittern is the smallest species, measuring about 30 
centimetres long. It lives throughout North and Central 
America, and has greenish-black feathers on the top of 
its head and back. 
Scientific classification. Bitterns belong to the family Ardei- 
dae. The European bittern is Botaurus stellaris. The American 
bittern is B. lentiginosus. The least bittern is Ixobrychus exilis. 
See also Heron. 
Bitternut, also called swamp hickory, is a handsome, 
medium or large hickory tree with a bitter-tasting nut. It 
often grows in low, wet woods. It is found in the eastern 
and central United States, as far south as Florida. The 
bitternut has yellow, tapering buds. The leaves usually 
have seven or nine pointed leaflets. The smooth, round 
nut of the bitternut has a thin shell and a plump, white 
kernel. Bitternut wood is used in making furniture and 
packing crates. 

Scientific classification. The bitternut belongs to the wal- 
nut family, Juglandaceae. It is Carya cordiformis. 


See also Hickory. 


Summer and 


Nut Bork 


winter appearance 


The bitternut is a hickory tree that gets its name from the bitter 
taste of its smooth, round nuts. The leaves usually have seven or 
nine pointed leaflets. The tree is also called the swamp hickory. 


Bitters is the term for certain liquids extracted from 
bitter herbs, leaves, barks, roots, or flower heads. Many 
people take bitters as medicine to improve the appetite 
and digestion. People also use bitters to flavour certain 
alcoholic drinks. Some of the common types of bitters 
include Angostura, cinchona, orange, gentian, and cam- 
omile. i 
Bittersweet is the name of two unrelated vinelike 
plants. One kind is European bittersweet, also called 
woody nightshade, and the other is American bitter- 
sweet, or false bittersweet. Both these plants are climb- 
ers that grow in moist, wooded areas and along fences 
and roadsides. 

European bittersweet seldom climbs more than 25 
metres high. Its stem is woody only near the ground. 
This plant also has oval leaves. However, many of them 
have small, round lobes at their base. The flowers range 
from violet to pale blue, or, rarely, white. In late sum- 
mer, the plant produces bright red berries. Both the = 
berries and leaves are poisonous if eaten. European bi 
tersweet is native to Europe and Asia. 

American bittersweet climbs as high as 6 metres. It 
has a woody stem, small greenish flowers, and oval r 
leaves. Its seeds have a bright red covering and are Hi 
closed in a yellow seedcase. After the leaves have wi i 
ered in late autumn, the seedcases split open, produc 


S. 
American bittersweet seeds have bright red covering 


ing fruit clusters of contrasting red and yellow. The con- 
sting colours give the plant an almost artificial ap- 
pearance, resulting in its sometimes being called wax- 
work People frequently use the fruit clusters in floral 
arrangements. 

Scientific classification. European bittersweet is in the 
nightshade family, Solanaceae. It is classified as Solanum dulca- 
mara. American bittersweet belongs to the staff-tree family, 
Celastraceae. It is classified as Celastrus scandens. 


Bitumen is a term used for many substances com- 
posed chiefly of carbon and hydrogen. Many forms of 
bitumen burn easily. Bituminous (soft) coal, which con- 
tains a large amount of bitumen, ranks as one ofthe 
chief heating fuels. 
Forms of bitumen include asphalt, naphtha, and pe- 
troleum. These minerals are used in making fuels, 
paints, road-surfacing materials, and other products. 
During the 1970's, scientists sought new sources of pe- 
oleum in the bitumen present in oil shale and bitumi- 
nous sands. 
See also Bituminous sands; Coal. 
Bituminous coal. See Coal. 
Bituminous sands, also called tar sands, are depos- 
its of sand that contain bitumen. Bitumen is a gluelike, 
vin substance used to produce coke, gas, and oil. Bi- 
umen makes up as much as 13 per cent of bituminous 
in pe world is estimated to have between 1,800 bil- 
ant 2,300 billion barrels of crude oil available in bi- 
pes sands. This amount is about three times as 
m rns estimated world reserves of petroleum. 
E ituminous sand is mixed with steam and hot 
jm ie tn a black, muddy substance called a 
ees e sand settles in the slurry, the bitumen 
then heat stap as a foamy substance. The bitumen is 
filled to e p produce coke, gas, and oil. The oil is dis- 
These Lie uce such products as naphtha and paraffin. 
Nlphu 0 ce are treated with hydrogen to remove 
ing w ich is a valuable byproduct of this manufac- 
The e 
Rk rear tar sands region in Alberta, Canada, 
recovery yesi bituminous sands deposit in the world. A 
E p ant at nearby Fort McMurray is designed to 
dy, p to 129,000 barrels of synthetic crude oil a 


See also Petroleum (pictures). 
ive, See Mollusc; Shell (Kinds of mollusc shells). 
ranean ae 94,509) is a Tunisian port on the Mediter- 
as a fine r t was founded by the Phoenicians. Bizerte 
naval ba atural harbour and strong military defences. 
open se, built by the French, is on Lake Bizerte near 
Indust Sr 
olive il ME include ship repair yards, metalworks, 
and tile x v d flour mills, fish-processing plants, brick 
ire ship oy and an oil refinery. Oil and farm products 
epee from Bizerte. 
ins c onges (1838-1875), a French composer, 
ti vicar 
htc violent love story was severely criticized at 
€ stage 5 said the murder scene was inappropriate for 
ers shat called the story obscene and its charac- 
-to-ife ch: They did not realize that Bizet had created 
l based Ca aracters, rather than the usual opera types- 
rmen on a novelette by the French author 


Pros fiw: 
Per Mérimée (see Mérimée, Prosper). 


rmen (1875), perhaps the most popular opera of 
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Bizet was born in Paris and became a student at the 
Paris Conservatory just before his 10th birthday. At 14 he 
won a first prize for piano playing. Even before he grad- 
uated in 1857, he had written his Symphony in C This 
work was neglected during Bizet's lifetime, and was not 
published until 1935. 

Although Bizet was a brilliant pianist, his main interest 
was in composing, especially operas. He started many 
works but completed only a few. His first important 
completed opera, The Pearl Fishers (1863), was poorly 
received. He gained his first recognition with his opera 
The Young Girl of Perth (1867). In 1872, Bizet wrote the 
incidental music for Alphonse Daudet's play LArlés- 
ienne. The two orchestral suites created from music 
from this play rank among Bizet's best compositions. 

Bizet's music is very melodic—tightly organized with 
relatively simple orchestral accompaniment. These fea- 
tures brought new freshness to the music of his time, in 
contrast to the complex style dominated by Richard 
Wagner. 

See also Opera (The opera repertoire: Carmen; pic- 
ture: Carmen). 

Bjelke-Petersen, Sir Johannes (1911- —),amem- 
ber of the National Party of Australia, was premier of 
Queensland from 1968 to 1987. He was born at Dan- 
nevirke, New Zealand, and educated at Taabinga Village 
School and by correspondence courses. He became 
member for the country electorate of Nanango, Queens- 
land, in 1947. 

Bjoerling, Jussi (191 1-1960), was a Swedish operatic 
tenor who was famous for the elegance of his light, lyri- 
cal voice. Bjoerling was a leading tenor at the Metropol- 
itan Opera in New York City for more than 20 years. 

Bjoerling was born in Stora Tuna, Sweden, near Bör- 
lange. He began his career as à child, singing in a group 
called the Bjoerling Male Quartet with his father and 
two brothers. He first studied singing with his father and 
then at the Royal Opera School in Stockholm, Sweden. 
He made his professional operatic debut in 1930 at the 
Royal Theatre in Stockholm as Don Ottavio in Don Gio- 
vanni. He made his debut at the Metropolitan Opera in 
1938 as Rodolfo in La Bohéme. 

Bjérnson, Bjérnstjerne (1832-1910), was a Norwe- 
gian poet, novelist, and playwright. He won the Nobel 
Prize for literature in 1903. Bjórnson's work describes 
the Norwegian landscape and national character and re- 
flects his intense patriotism and political activity. He was 
deeply involved in the political and moral controversies 
of his time. 

During Bjórnson's lifetime, he was as popular as the 
great Norwegian dramatist Henrik Ibsen. However, 
Bjórnson's reputation has declined. His lyrical prose and 
poems about the Norwegian countryside are now con- 
sidered his best work. 

Bjørnson was born in Kvikne, near Trondheim, and 


grew up in an area known for its scenic beauty. His 
short novels Synnøve Solbakken (1857) and Arne (1858) 
portray Norwegian peasant life, In his best historical 
play, Sigurd Slembe (1862), he reconstructed the Norwe- 
gian past and inspired Norwegians with patriotism. In 
the late 1800s, Bjórnson became involved in the realism 
movement and wrote plays and novels about social is- 
sues of his time. His play Paul Lange and Tora Parsberg 


(1898) criticizes political intolerance. 
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Blaby (pop. 81,900) is a small English local government 
district in Leicestershire, south and west of the city of 
Leicester. Narborough is the administrative centre. The 
district is mainly residential, but has a number of light 
industries. A factory at Whetstone produces electrical 
goods. Other industries include boat building and the 
production of hosiery, machine tools, and shoes. Agri- 
culture and horticulture are important, especially in the 
southern areas. 

Black. See Colour. 

Black, Davidson (1884-1934), a Canadian anatomist 
and physical anthropologist, discovered and interpreted 
the fossilized bones that represent the extinct form of 
human being known as Sinanthropus pekinensis (see 
Peking man). The first deposit was found close to the 
village of Zhoukoudian, near Beijing (also spelled Pe- 
king), China, in 1927. Black was born in Toronto, Ontario, 
Canada, and graduated from the University of Toronto. 
He became professor of anatomy in the Beijing (China) 
Union Medical College in 1921. 

Black, Joseph (1728-1799), a Scottish doctor and 
chemist, first explained the nature of caustic and mild al- 
kalis (hydroxides and carbonates) and identified carbon 
dioxide as a distinct gas. He developed the theory of /a- 
tent heat, the heat needed to melt solids. Black was born 
in Bordeaux, France, and educated in Belfast, Northern 
Ireland, and Glasgow, Scotland. He became professor of 
anatomy and chemistry at Glasgow University and, later, 
professor of medicine and chemistry at Edinburgh Uni- 
versity. 

Black and tan coonhound is a breed of dog that 
originated in America. It was developed during the 
17005 by English colonists in Virginia for hunting rac- 
coons and opossums. The dog has a short, thick, black 
Coat with tan markings on the snout, chest, and legs. It 
stands from 60 to 70 centimetres tall and weighs be- 
tween 20 and 30 kilograms. 

The black and tan coonhound is a descendant of the 
bloodhound and the American foxhound. It is popular 
with hunters for tracking large game such as deer and 
elk. 

See also Dog (picture: Hounds). 

Black and Tans were members of an auxiliary police 
force recruited from ex-soldiers in Britain for service in 
Ireland in 1920 and 1921. They worked with the police 
force to suppress the Irish Republican Army and be- 
came notorious in Ireland for their ruthlessness. The 
Irish people called them Black and Tans because they 
wore khaki coats and black trousers and caps. See also 
Ireland, History of. 
Black codes were state laws regulating the activities 
of blacks in the southern United States after the Civil 
War. When slavery was abolished in 1865, Southerners 
used black codes to retain control over blacks. The laws 
varied in strictness and detail from state to state. They 
restricted the civil rights of blacks, and generally treated 
them as social and civil inferiors. Some forbade blacks 
to own land or carry arms. During the Reconstruction 
period between 1865 and 1877, the military governors 
who controlled the Southern States suspended the 
black codes. In 1866, Congress passed the Civil Rights 
Act. The 14th Amendment to the United States Constitu- 
tion, which protects the rights of blacks, was ratified in 
1868, See also Reconstruction (The black codes). 


Black Country is a region in England that includes 
southern Staffordshire, northern Hereford and Worces- 
ter, and part of the West Midlands. The Black Country 
has coal mines, iron foundries, and steel mills. Birming- 
ham dominates the area. The towns of Wolverhampton, 
Walsall, West Bromwich, Dudley, and Warley also lie in 
the region. The name Black Country came from the 
smoke of its industries. 

Black Death. See Bubonic plague; Great Plague. 
Black-eyed pea. See Cowpea. 

Black-eyed Susan, also called ye//ow daisy, isa 
small wild flower with orange-yellow rays and purple- 
black, cone-shaped centres. These flowers grow in dry 
fields and along roads in North America, from northern 
Mexico to southern Canada. One flower grows on each 
stem, and a plant may have many stems. The leaves are 


Black-eyed Susans are small wild flowers that grow in dry, 
grassy areas of North America. 


stiff and hairy, arranged alternately on the stem. These 
showy flowers bloom from May to October. They are 1 
hard to pick without pulling up the entire plant becaus 

the stems are tough. They may become a weed. | 

Scientific classification. The black-eyed Susan belongs to 
the composite family, Compositae (Asteraceae). It is Rudb 
hirta. 

Black Forest is a mountain district in southwestern 
Germany, covered with forests of dark fir and spruce 
trees. The German name of the region is Schwarzwa d 
which means b/ack forest. The northern part consists 

a sandstone plateau. Granite mountains cover the 4 

ern part. The highest peak is Feldberg (1,490 mete 

The Rhine River flows for almost 160 kilometres pas 
western edge of the forest. The Danube River rises in 

the region. For the location of the Black Forest, se 

many (physical map). 

The region is noted for its mineral springs. Many 
health resorts, including the famous city of Baden s 
Baden, are located near these springs. The forest ur 
much timber. New trees are planted to replace bs. 
that are cut. Granite quarries are located in the 0! 
part of the Black Forest. 

The people of the Black Forest manufacture toy> 
cuckoo clocks, radios, and musical instruments. 
have kept many of their old customs and traditions: 


Black Forest is the scene of many ancient German leg- 
ends and fairy tales. 

See also Europe (picture: The Black Forest); Germany 
(picture: The Black Forest). 

Black Hand. See World War | (The assassination of an 
archduke). 

Black haw, also called stagbush, is a shrub or small 
tree that grows in the eastern and southern United 

States. It may grow 4.5 metres high, and has stout, 
spreading branches. White flowers bloom in spring. The 
bluish-black berries hang in bunches. Winter buds are 
reddish and down-covered. See also Honeysuckle; Vi- 
burnum. 

Sclentific classification. The black haw belongs to the hon- 
eysuckle family, Caprifoliaceae. It is Viburnum prunifolium. 
Black Hawk (1767-1838), a Sauk Indian, was noted for 
lis struggle against the westward movement of the 
white settlers in Illinois, North America. 

Black Hawk was born at the mouth of the Rock River 
in Illinois, and became a chief of his tribe in 1788. The 
Sauk and Fox tribes agreed in 1804 to give the American 
government their lands east of the Mississippi River. But 
Black Hawk refused to accept the contract. He declared 
that the chiefs had been given intoxicating liquor before 
they signed the documents. 

During the War of 1812, Black Hawk and about 500 of 
is warriors joined the British for a time (see War of 
1812), By 1830, most of the Sauk and Fox Indians had 
moved to a reservation west of the Mississippi. Black 
Hawk's tribe fought the whites in what was known as the 
Black Hawk War. The Indians lost, and Black Hawk and 
lis Wo sons were captured. They were kept in Fortress 
Monroe until 1833, when they joined their tribe on a 
Pe nsuon near Fort Des Moines. Black Hawks surren- 
er marked the end of Indian-held lands in Illinois. 
Black Hawk died on the reservation near Des Moines. 
ined was placed in a small shelter in Indian fashion. 
p is bones were removed to the Historical Society 
ng in Burlington, lowa. Here they were lost in a 
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fire that destroyed the structure. A 15-metre statue of 
Black Hawk by American sculptor Lorado Taft stands be- 
side the Rock River near Oregon, Illinois. 

See also Indian wars (Other Midwestern conflicts). 
Black hole is a collapsed object, such as a star, that 
has become invisible. It has such a strong gravitational 
force that nothing can escape from its surface. Black 
holes are invisible because they even trap light. They 
have such strong gravity because they contain a tremen- 
dous amount of matter crushed into an incredibly tiny 
space. If the earth could be squeezed enough to be- 
come a black hole, it would be the size of a marble. 
Most astronomers believe the Milky Way Galaxy con- 
tains millions of black holes. 

Formation. Scientists believe that a black hole forms 
when a very massive star runs out of nuclear fuel and is 
crushed by its own gravitational force. While a star 
burns fuel, it produces an outward push that counters 
the inward pull of gravity. When no more fuel remains, 
the internal pressure drops, and the star can no longer 
support its enormous weight. It throws off its outer lay- 
ers in a gigantic explosion. At the same time, its core 
collapses. Gravity can crush a core measuring 15,000 
kilometres across to an object 15 kilometres across in 
about one second. 

Very few stars become black holes when they die. 
Most massive stars collapse to become neutron stars— 
dense stars made up almost entirely of neutrons (see 
Neutron star). Scientists are certain that neutron stars 
form by collapse. They suspect that a black hole will 
form in the same way if a star's burned-out core contains 
at least three times the mass of the sun. 

Evidence for black holes. The idea of a black hole is 
based on physicist Albert Einstein's theory of gravitation, 
known as general relativity. Einstein's theory predicts 
that a black hole formed by the collapse of a star is 
about 100,000 times smaller than the sun and almost fea- 
tureless. Therefore, it will be extremely difficult to pin- 


point a black hole. 


A black hole is an object in 
space that has an extremely 
strong gravitational field, 
from which light cannot es- 
cape. The black hole repre- 
sented at the bottom left of 
the picture is attracting gas 
from a normal, visible com- 
anion star. The gas spirals 
into the black hole, radiating 
energy as it does so. 
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In 1994, American astronomers found photographic 
evidence of a black hole. They measured a spiral disc at 
the centre of galaxy M87, 50 million light-years from the 
earth. The scientists made their discovery using images 
taken by the Hubble space telescope. 

Astronomers also hope to find black holes in binary 
(double) star systems that give off X rays. In such sys- 
tems, a black hole and a normal, visible star could orbit 
one another so closely that the black hole would strip 
gas from the normal star. The gas would then fall vio- 
lently toward the black hole. Just outside the black hole, 
the temperature would rise to tens of millions of de- 
grees. Energy would radiate from the gas in the form of 
X rays visible to X-ray telescopes. 

Black humour. See American literature (Black hu- 
mour). 

Black Isle. See Highland Region (Land). 

Black light. See Ultraviolet rays. 

Black Line. See Tasmanian Aborigines. 

Black lung is a disabling lung disease that afflicts coal 
miners. The disease, also called coa/ miners'pneumoco- 
niosis, is caused by inhaling coal dust over a long pe- 
riod of time. Accumulated coal dust irritates the tissue 
of the lungs and may destroy it. However, the lungs have 
a natural self-cleaning system that removes more than 
99 per cent of the dust. Therefore, black lung seldom 
develops in people who have worked in coal mines for 
less than about 10 years. 

Doctors diagnose black lung mainly by means of 
chest X rays. There are two main forms of the disease, 
simple and complicated. The simple form affects only 
small, scattered areas of the lung and has little effect on 
breathing. The complicated form damages or destroys a 
large part of the lung. It results from heavy exposure to 
coal dust, plus an unknown factor, and causes severe 
chest pain and shortness of breath. Complicated black 
lung may worsen even if the victim is no longer exposed 
to coal dust. It may lead to disability and death. There is 
no treatment for black lung, but the disease can be pre- 
vented by control of the amount of coal dust inhaled. 
Black magic. See Magic (Kinds of magic). 

Black market is the sale or distribution of goods or 
currency in violation of ceiling prices, quotas, rationing, 
and priorities established by a government. Anyone 
who buys or sells rationed goods or controlled cur- 
rency through illegal channels or above the established 
ceiling prices becomes a dealer in the black market. 

Black marketeers deal in secret. They are most suc- 
cessful in countries that cannot produce enough goods 
to supply all the people's needs. In times of emergency, 
such as a war, most governments set up systems of ra- 
tioning so that everyone receives a fair share at legal 
prices. Black markets then spring up to sell goods to 
people who do not care how much they have to pay in 
order to have more of some luxury item. 

Black marketing is illegal. A "grey market" deals in the 
same kinds of goods, at exorbitant prices, but its opera- 
tors manage to stay within the law. 

See also Rationing. 

Black Mountains. See Powys (Land). 

Black Muslims are members of an American reli- 
gious movement called the American Muslim Mission. 
The movement originally accepted only blacks as mem- 
bers and called for the separation of the blacks and 


whites. In 1975, however, it began to accept people re- 
gardless of ethnic background. Although the name 
Black Muslims is often used for members of the move- 
ment, the members themselves reject this name. 

The movement was founded in Detroit in the early 
1930s by W. D. Fard (or Farad), a fabric salesman. Fard's 
followers believed he travelled to the United States from 
Mecca, the holy city of the Islamic religion. They be- 
lieved that Fard came to redeem blacks from what he 
called the “white devils” who were enslaving them. 

Fard disappeared in 1934, and Elijah Muhammad be- 
came the leader of the movement. Under Elijah Muham- 
mad's leadership, the movement grew to include units 
throughout the United States. These units were called 
temples or mosques. Elijah Muhammad favoured the 
separation of the races. This separatist belief set the 
Black Muslims apart from other Muslims (see Muslims). 

During the early 1960's, Malcolm X, a leader of the 
Black Muslim movement, attracted many people to it 
through his speeches and writings. However, he left the 
movement in 1964 and converted to traditional Islam. He 
was assassinated in 1965. 

Warith (formerly Wallace) Deen Muhammad, Elijah 
Muhammad's fifth son, became leader of the movement 
in 1975. He made many changes that brought the move: 
ment closer to traditional Islam. He changed the move- 
ment's name from Nation of Islam to the World Commu: 
nity of Islam in the West and then to its present name to 
reflect this shift in attitude. In 1976, a number of mem 
bers led by Louis Farrakhan split off from the main 
movement. They kept the name Nation of Islam and com 
tinued to follow Elijah Muhammad's original separatist 
principles, In 1978, Warith Deen Muhammad assumed 
the title of Chief Imam (spiritual leader), relinquishing h 
the nonreligious and business leadership of the Amer 
can Muslim Mission to a 17-member council. 

See also Muhammad, Elijah. 

Black powder. See Gunpowder. 

Black Prince. See Edward (The Black Prince). 
Black Rod is the abbreviated title of the Gentle 
Usher of the Black Rod, an official of the House of Lords 
of the UK Parliament. He is the sovereign’s personal ij 
tendant in the Lords and is also usher of the Ore d 
the Garter. It is his duty to arrest any peer found guilty 
breach of privilege. He summons members of Parlia- F 
ment to the Lords to hear a speech from the Throne a 
to hear the royal assent to bills. To gain admittance © 
the House of Commons, he knocks on the door witha 
gold-mounted ebony rod. d by 
Black Sea is a large body of water that is bounded 9y 
Ukraine, Russia, Georgia, Turkey, Bulgaria, 
The Bosporus Strait, the Sea of Marmara, and see 
nelles Strait connect it with the Mediterranean SETS 
Bosporus; Dardanelles). The ancient Romans calle io 
sea Pontus Euxinus, which means friendly sea. p ras 
son for its present name is that heavy fogs make t! um 
ters of the Black Sea look dark during winter. ps he: 
reason for its name may be that sudden storms fori 
quently over its waters. a 

The Black Sea covers about 450,000 square kil fe 
tres. Its deepest point is about 2,200 metres pu 
surface. Important rivers that empty into the pns Dom 
include the Danube, the Dnestr, the Dnepr, an! re erct 
The sea contains only a few small islands. North o! 
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Strait is the Sea of Azov, which is really a large bay of 
the Black Sea (see Azov, Sea of). 

Fisheries on the Black Sea yield herring, mackerel, 
pike, perch, and bream. Porpoises are also hunted on 
the Black Sea. Freight carried on the sea includes grain, 
timber, petroleum, cement, and manganese. 

[ The Black Sea provides ships with access to the Med- 
ilerranean Sea. Ships travel from the Black Sea to the 
ae via the Volga-Don canal. Important ports on 
ae Sea include Odessa, Mikolayiv, Kherson, and 
is pul in Ukraine; Novorossiysk and Sochi in Rus- 
m a mi and Batumi in Georgia; Trabzon and Sam- 
Cnet urkey; Burgas and Varna in Bulgaria; and 
hen in Romania. Ice hinders shipping from many 
biais Was in January and February. Control of the 

m at lead from the Black Sea to the Mediterranean 

i ong been disputed. 

En War II (1939-1945), Germany captured Sevas- 
The Be qae naval base, and several other ports. 
na WE nion recaptured these bases in 1943 and 
E di idis its breakup in 1991, the Soviet Union oper- 
ef. E the Black Sea. After the Soviet Union was 
ithe ie e Black Sea fleet came under the command 
Ukraine ER opwealth of Independent States. Russia, 
to divida and Georgia then began negotiations on how 
4 le the fleet between them. 
i bass. See Blackfish. 
member t is a name formerly used for a Fascist Party 
Den this ni e action group in Italy. The fascisti were 
Dart of nickname because they wore black shirts as 
he their uniform. 
Soha organized the nucleus of the Fascist 
Blick Shir 9. He formed the official party in 1921. The 
ian dorem led by Mussolini, seized control of the Ital- 
The ee after their famous march on Rome in 
mind orced King Victor Emmanuel Ill to appoint 
and his epee of the new government. Mussolini 
ie oe Shirts controlled Italy until 1943, when the 

k naka drove them from power. 

Snake in Am e usually refers to the red-bellied black 
areas Ries Most of these snakes live in coastal 

Ustralia. Th pe York in northern Queensland to South 
crimson b e snakes are shiny black above and pink to 
long, but elow, Most of them grow to about 1.5 metres 

some grow to nearly 2.5 metres. They usually 
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An Australian black swan and cygnets 


live near swamps or streams and feed mainly on frogs. 
An average of 20 young are born alive, usually between 
January and March. Red-bellied black snakes are venom- 
ous, but their bites are seldom fatal. The snakes are nor- 
mally shy and inoffensive. 

Scientific classification. The red-bellied black snake be- 
longs to the family Elapidae. It is Pseudechis porphyriacus. 
Black swan is a water bird that is completely black, 
except for white patches on its wings and its red bill and 
eyes. Black swans grow to just under 1 metre in length. 
They live by lakes, rivers, and swamps in Australia. They 
eat water plants and small water animals. Their nests are 
platforms of water plants built in marshes or on islands. 
The females lay between four and seven large, pale 
green eggs. Both sexes incubate the eggs and care for 
the young. Europeans first saw black swans in 1697, 
when members of a Dutch expedition captured four on 
the Swan River in Western Australia. 

Scientific classification. The black swan is in the family An- 
atidae. It is Cygnus atratus. 

Black tupelo. See Tupelo. 

Black War. See Tasmania (History). 

Black widow is the most dangerous spider in North 
America. Its poisonous bite can cause illness and severe 
pain. Deaths have been reported. But deaths usually re- 
sult from complications, rather than from the bite itself. 
The black widow got its name from the fact that the fe- 
male sometimes kills the male after mating. Scientists 
believe only the female is 

dangerous to human Deu DA ETE LECT 
ings. 

The female black widow 
has a shiny black body 
about the size of a pea, and 
is about 4 centimetres long 
with its legs extended. The 
underside of its abdomen 
has a red or yellow mark in 
the shape of an hourglass. 
The male is about a quarter 
oí the size of the female. 

The black widow 
weaves shapeless webs in 
dark nooks. It may be 
found in the corners of 


Female black widow 
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barns, sheds, and other buildings. It hides in its web 
when frightened, but may bite if caught in clothing. 

The black widow is most common in the southern 
United States, but it is found in nearly every state and in 
Canada. The brown widow and the red widow, found in 
Florida, are closely related to the black widow. Other 
closely related species include the red-back spider of 
Australia, and the button spider of South Africa. 

Scientific classification. The black widow belongs to the 
family Theridiidae. It is.classified as Latrodectus mactans. 

See also Spider (Tangled-web weavers); Red-back 
spider. 

Blackbeard ( ? -1718),a British pirate, received his 
name from his habit of braiding his long, black beard 
and tying the braids with ribbon, Few pirates have 
looked and acted so fierce as Blackbeard. He fits imagi- 
nation's picture of the ferocious, blood-drenched pirate. 

Blackbeard terrorized the coast of Virginia and North 
and South Carolina, U.S.A., during 1717 and 1718 in his 
ship, the Queen Anne's Revenge. He lurked in rivers or 
behind sand bars and ruthlessly attacked all ships. He 
carried three braces of pistols. He made himself look 
devilish in the thick of fighting by sticking long, lighted 
matches under his hat, framing his face in fire. If action 
was slow, Blackbeard stirred things up by lighting pots 
of sulphur in his own ship, or shooting off pistols be- 
neath the table while entertaining friends in his dark- 
ened cabin, His journal states that confusion and plot- 
ting developed if his men were sober, but all went well 
whenever they had enough rum. 

Blackbeard was born Edward Teach, either in Bristol, 
England, or in Jamaica. He is said to have had 14 wives 
and to have enjoyed the protection of North Carolina's 
governor. He came ashore frequently and freely. He 
once "took the King's pardon; but this show of reform 
lasted only a few weeks. 

Blackbeard took such a toll of shipping and created 
so much terror along the American coast that Virginia 
and Carolina planters organized against him. The Vir- 
ginia governor sent the ship H.M.S. Pear/ out to take him 
dead or alive. He was caught on Nov. 21, 1718, near 
Ocracoke Inlet, off the North Carolina coast. He fought 
desperately with sword and pistol until he fell with 25 
wounds in his body. His head was taken back to Virginia 
and exposed on a pole. 

Blackberry is a small round fruit that grows on a flow- 
ering shrub or a trailing vine. The flowers have white 
petals tinged with pink, and the backs of the leaves and 
branches bear sharp, barbed thorns. Blackberries may 
be black, dark red, or yellow. Each blackberry consists 
of a cluster of tiny fruits called drupelets, which grow 
around a core known as the receptacle. They may have a 
red or blue bloom, like that of grapes. In many parts of 
the world, people call wild blackberries brambles, 
There are very many wild and cultivated types. Blackber- 
ries are eaten fresh, slightly stewed or processed for 
use in making jams, jellies, and pies. Processed black- 
berries are also used for making wine. 

Blackberries grow best in moist, rich soil. Cultivated 
plants must be kept pruned, and climbing types should 
be trained along trellises to prevent them from forming 
thick tangles and thickets. 

Growers produce new blackberry plants by cutting 
15-centimetre sections from blackberry roots and bury- 


The blackberry plant produces small black fruits that grow 
near the stalk. Blackberry blossoms have pink and white petals. 


ing them in loose loam. The roots are placed in rows 2 
to 3 metres apart to ensure proper development of the 
fruit. Growers plant the root sections in early spring, 
and only fruitless stems develop during the first grow- 
ing season. Fruit production starts the next year and 
reaches its peak during the fourth or fifth years. Most 
blackberry plants live from 15 to 20 years. 

Blackberries for sale as fresh fruit are harvested by 
hand. Those to be sold for processing are harvested by 
machines that shake the fruit from the bush. 

Scientific classification. The blackberry is a member ofthe 
rose family, Rosaceae, It is classified as genus Rubus. 

See also Blight; Boysenberry; Bramble; Dewberry: 
Blackbird is any of sev- 
eral kinds of small birds, 
belonging mainly to two 
families, whose plumage— 
at least in the males—is 
black. The female is brown 
with a speckled breast. 

The European blackbird 
is a member of the thrush 
family. It is probably the 
commonest land bird in 
Britain and also lives in 
many other parts of Eu- 
rope. Settlers introduced 
the European blackbird to European blackbird 
Australia and New Zealand. kel 

The European blackbird has a beautiful flute-like 7 
song. It joins other birds in the dawn chorus, Mes 
tually takes place before dawn and lasts only abo! f 
minutes. The birds build their solid nests in bushes 
grassy banks, and other sites, such as garden T a 
There, they lay three to five greenish eggs, WE ^l 
heavily marked with brown. The European blackbi! n 
raises two or more broods in a season that No 
March. Young birds look like the females. Males ol 
get their fully orange bills until they are two y 
The birds eat worms, insects, and fruit. They do n 


form flocks, though many can be seen together where 
food is plentiful. 

The yellow-headed and red-winged blackbirds be- 
long to the icterid family and are confined to North 
America. They are not related to the European blackbird. 
The red-winged blackbird lives in swamps and marshes, 
and congregates in huge flocks in the autumn. Some 
winter roosts hold more than a million birds. The flocks 
sing their song over and over. It has been described as 
sounding like "konk-ka-reee". The birds nest in groups in 
low vegetation. They lay three to six pale blue eggs with 
black or purple spots. 

Scientific classification. The European blackbird is in the 
thrush family, Turdidae. It is classified as Turdus merula. The 
red-winged blackbird is in the family Icteridae. It is Agelaius 
phoeniceus. 


See also Thrush. 
Blackboy is a name commonly used in Australia for 
any species of Xanthorrhoea. These palmlike plants have 
srap-shaped leaves and long, straight flowering heads 
springing from the centre of the plant. Some species 
have a short rounded butt, bearing the remains of old 
leaf bases, They are often charred by bushfires and their 
nime appears to have been suggested because of their 
resemblance to a group of Aborigines with spears. They 
ate also called grasstrees. They grow extremely slowly. 
Kingia, which grows only in Western Australia, is also 
called blackboy. 
ieee classification. Blackboys belong to the lily family, 

laceae. They are genus Xanthorrhoea or genus Kingia. 
Ee is a graceful antelope that lives in India 
Ro istan. The doe (female) and young male are fawn- 
: ured (light yellowish-brown). Their bellies and the 

ner sides of their legs are white. As the buck (male) 
s older, his fawn colour turns to glossy black, except 
md puces on his face and the back of his neck. 
WR = stands about 80 centimetres high at the shoul- 
Sand mig spiral-shaped horns grow to between 

centimetres long and are ringed almost to the 


packbucks 

S. 

Which qae Dlackbueks, above, have long, spiral-shaped horns 
Y keep throughout their lives. 


roam the plains of India and Pakistan, feeding on 
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tips. The blackbuck keeps the same horns throughout its 
life. Blackbucks roam the plains in herds, feeding on 
grass and sometimes damaging crops. They are among 
the fastest runners in the world. 

Scientific classification. The blackbuck is a member of the 
bovid family, Bovidae. It is Antilope cervicapra. 

See also Animal (picture: Animals of the grasslands). 
Blackburn (pop. 132,800) is an industrial town and 
local government district in southern Lancashire, Eng- 
land. Many of Blackburn's workers work in engineering 
factories. Other products of Blackburn include beer, 
paper and board, and textiles. Blackburn has been a tex- 
tiles centre since the 16005. Its industrial importance in- 
creased after James Hargreaves invented the spinning 
jenny there in 1764 (see Hargreaves, James). 
Blackburn, James (1803-1854), an Australian engi- 
neer and architect, became famous for his Gothic de- 
sign for churches. He also surveyed roads, designed 
bridges, and planned water supplies for Hobart and 
Launceston, Australia. Blackburn was transported to Van 
Diemen's Land (now Tasmania) for forgery in 1833. In 
1841, he gained a free pardon, and practised as an archi- 
tect in Van Diemen's Land until 1849. He then moved to 
Melbourne, where he designed the Yan Yean water sup- 


ply. 

Blackdamp. See Damp. 

Blacket, Edmund (1817-1883), was an Australian ar- 
chitect who designed many fine buildings in the early 
years of Sydney's development. Most of his buildings, 
notable for their delicate Gothic style, are still standing. 
They include the main buildings of the University of 
Sydney and various Sydney churches, such as St. Philip's 
Church, St. Stephen's Church, and part of St. Andrew's 
Cathedral. 

Blacket was born at Southwark, in England. He taught 
himself architecture. In 1842, he settled in Sydney and 
worked as a teacher in Anglican schools. In 1847, he be- 
came diocesan architect. He was appointed colonial ar- 
chitect in 1849. See also Australian architecture (Victo- 
rian architecture). 

Blackfish is the common name for several fishes, such 
as the Alaska blackfish and the tautog. The black sea 
bass is sometimes called a blackfish. 

The Alaska blackfish lives in ponds and streams in 
Alaska and Siberia. It grows about 20 centimetres long. 
Itis hardy and can survive below-freezing water temper- 
atures for a short time. But if the internal body cells 
freeze, the cells rupture and the fish dies. ; 

The fautog is a food fish that lives along the Atlantic 
Coast of North America from New Brunswick, Canada, 


blackfish. 


The black sea bass is a common type of 
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to South Carolina, U.S.A. It is about 60 centimetres long, 
and weighs about 4.5 kilograms. 

The black sea bass is common along the Atlantic 
Coast of the United States. This fish has an unusual life 
cycle. Most of the young are females, but at about 5 
years of age, the fish change sex and become males. The 
Australian blackfish is a strongly built fish that lives 
along rocky shores and in estuaries in southern and 
eastern Australia. People who fish use green seaweed as 
bait because blackfish eat only plants. Their average 
weight is 4.5 kilograms. The flesh of blackfish is soft but 
tasty. 

SAM classification. The Alaska blackfish belongs to the 
mudminnow family, Umbridae. It is Dallia pectoralis. The tautog 
belongs to the wrasse family, Labridae. It is Tautoga onitis. The 
black sea bass belongs to the sea bass family, Serranidae. It is 
Centropristes striatus, The Australian blackfish is in the drum- 
mer family, Kyphosidae. It is Girella tricuspidata. 


Blackhead. See Acne; Pore. 

Blackleg. See Cattle (Diseases). 

Blackmail is a crime in which a person, using written 
or spoken threats to frighten someone, demands money 
or property to which he or she is not entitled, The most 
common method of blackmail is to threaten to expose 
the victim to the public by telling the public about cer- 
tain past misdeeds, whether real or imaginary. The 
threat can also be to the physical well-being of the vic- 
tim ora member of the victim's family. Blackmail is usu- 
ally punishable by imprisonment. See Extortion. 
Blackman, Charles (1928- ^) an Australian artist, 
made many drawings based on the theme of the school- 
girl. He later acknowledged that he was indebted to the 
Australian poet John Shaw Neilson for his interest in this 
theme. Blackman's drawings of the schoolgirl evoked a 
world of fantasy that led to a series of large paintings in- 
spired by Lewis Carroll's Alice in Wonderland. Master- 
pieces of literature, such as the works of the French 
writer Marcel Proust, have continued to inspire many of 
Blackman's paintings, drawings, and designs for tapes- 
try. Much of his work also features studies of the nude 
body. He draws mainly in charcoal on large sheets and 
uses a lot of black in his paintings. 

Blackman was born in Sydney. He studied at East Syd- 
ney Technical College and worked as a press artist in 
Sydney. In 1952, he moved to Melbourne, where the art 
collector John Reed brought Blackman's work to the at- 
tention of critics. In 1960, Blackman won the Helena Ru- 
benstein Travelling Scholarship and travelled to Europe. 
Blackmore, R. D, (1825-1900), a British author, wrote 
the still-popular romantic novel Lorna Doone in 1869. He 
also wrote Cradock Nowell (1866), The Maid of Sker 
(1872), Mary Anerley (1880), Springhaven (1887), and Per- 
leycross (1894). In addition, Blackmore translated Greek 
and Latin poetry, 

Richard Doddridge Blackmore was born in Oxford- 
Shire, in England, He lived in Devon as a child and learnt 
the legends of the Doones there. He studied at Oxford 
University and practised law, but gave it up when he in- 
herited some money and took to writing. 

Blackout. See Electric power (Providing reliable serv- 
ice), 


The Blackpool Tower, right, is based on the design of the Eif- 
fel Tower in Paris. 


Blackpool (pop. 144,500) is a popular British seaside 
resort on the Irish Sea. It is a local government district in 
western Lancashire. Blackpool lies about 25 kilometres 
west of Preston. It has fine, sandy beaches overlooked 
byan iron tower 158 metres high. The tower is based on 
ihe design of the Eiffel Tower in Paris. Blackpool offers 
popular amusements on its piers, in its fairground, and 
inarcades along the part of the promenade known as 
the Golden Mile. 
Blacksmith is a person who makes and repairs iron 
objects by hammering them by hand on an anvil. First, 
theiron is heated to a red glow in a forge, which is kept 
hot by hand-operated bellows (see Bellows). Then, the 
blacksmith, or smith, can shape and weld such objects 
is hinges, latches, andirons, and farm and household 
tools and utensils. Smiths who make horseshoes to pro- 
tect the feet of horses are called farriers. This term 
comes from a Latin word meaning of iron. In the past, 
horseshoes were perhaps the most important articles 
smiths made. The car and mass-production methods 
D practically eliminated the need for blacksmiths 
oday. 
See also Forging. 
Blackstone, Sir William (1723-1780), an English 
m author, and professor, won recognition for his 
ommentaries on the Laws 
of England (1765-1769). This 
look presented a compre- 
hensive picture of the Eng- 
lih law of his time, and be- 
came the most influential 
book in the history of Eng- 
ja y It was the basis of 
ee cation in England 
merica for many 
ae greatly influenced 
M m colonists, who 
their chief 
Source of information 
about English law. 
Blackstone's tempera- 
Jn apparently was not 
D iral practice of law, and, on the advice ofa 
Oxford a egan to deliver lectures on English law at 
time Bolin This was a novel undertaking. At that 
Subject for | aw was not considered an appropriate 
E s a ruction; Instead, Roman civil law, the law 
jg al Europe, was taughtatOxford. — 
ersav res were so successful that Charles Viner 
towed a Peete of an abridgement of English law, en- 
fist profes air on the subject. Blackstone became the 
eor of English law in 1758. 
became MM also served as a member of Parliament. He 
served as a d the Common Pleas in 1770. Later, he 
tumed to T ge on the King's Bench, but he soon re- 
Term and Coat Pleas. Later he advocated prison 
Meine tained some legislation on it. 
tethouse Sch was born in London. He studied at Char- 
architect ool and Oxford University. He wanted to be 
could not ri ndima critic, and a poet. But he felt he 
began ie ake enough money in these careers, SO he 
Blaci study of law. 
family tt Een is a spiny, branching shrub of the rose 
5 called blackthorn because it has a black bark, 


Detail of oll portrait by Sir Joshua Reynolds 
National Portrait Gallery, London 


Sir William Blackstone 
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Blackthorn is a shrub of the rose family. It has black bark and 
bears white, five-petalled flowers, and small sour fruit. 


and in order to distinguish it from the whitethorn or 
hawthorn, Blackthorns are also called s/oes, as are its 
fruits. They grow wild in Europe and central Asia. They 
favour the edges of cliffs along coasts, dry hills, the 
edges of forests, and hedges. They bear white, five- 
petalled flowers, which appear in spring usually before, 
but sometimes after, the leaves grow. Small, bluish- 
black fruits about 2.5 centimetres long develop from the 
flowers. They contain tannin. People use the fruits of 
blackthorns to make jams, jellies, dyes, and sloe gin. 

See also Sloe. 

Scientific classification. The blackthorn belongs to the rose 
family, Rosaceae. It is Prunus spinosa. 

Blackwell, Antoinette Brown (1825-1921), was the 
first ordained woman minister in the United States, She 
worked to promote civil rights for blacks and women's 
right to vote. 

Blackwell was born in Henrietta, New York, U.S.A. She 
finished her religious studies at Oberlin College in 1850. 
However, the college did not permit her to graduate be- 
cause it opposed the ordination of women as ministers. 
For the next three years, Blackwell lectured against slav- 
ery and in favour of women’s rights and efforts to outlaw 
alcoholic beverages. She also preached at any church 
that was willing to accept her. 

In 1853, Blackwell was ordained a minister of a Con- 
gregational church in Wayne County, New York, She re- 
signed in 1854 because she 
felt that many of the 
church's doctrines were 
too strict. She then joineda 
Unitarian church. 

Blackwell wrote many 
books, including The Sexes 
Throughout Nature (1875). 
In this book, she criticized 
the famous British scientist 
Charles Darwin. Blackwell 
accused Darwin of using 
his theory of evolution to 
try to prove that women 
were inferior to men. 


Antoinette Blackwell 
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Blackwell, Elizabeth (1821-1910), was the first 
woman in the United States to receive a medical degree. 
She helped break down prejudice against women in 
medicine. Blackwell graduated from medical school in 
1849, and in 1857, she and her sister Emily Blackwell, 
also a doctor, opened their own hospital in New York 
City. The hospital, called the New York Infirmary for 
Women and Children, primarily served the poor. The 
sisters later expanded the hospital to include a medical 
school for women. 

Blackwell was born in Bristol, England, and moved to 
New York with her family at the age of 11. In 1847, she 
began her medical studies at Geneva College in Geneva, 
New York, after 29 other medical schools had denied 
her admission because of her sex. Following her gradu- 
ation, she travelled to Europe for practical training in 
hospitals there. When she returned to New York in 1851, 
she encountered much prejudice as a woman doctor. 
Few patients came to see her, and hospitals barred her 
from their wards. Male doctors ignored her. Eventually, 
however, Blackwell earned the respect of the medical 
community and of the public. In 1869 she returned to 
England, where she spent the rest of her life working to 
open the medical profession to women. 

Blackwell wrote several books and lectured widely. 
She helped introduce the belief that sanitation and per- 
sonal hygiene play major roles in the prevention of dis- 
ease. 

In 1949, the American Medical Women's Association 
established the Elizabeth Blackwell Medal to honour her 
achievements. The medal is awarded each year to a 
woman who has made important contributions in ad- 
vancing the role of women in medicine. 

Blackwood, Algernon (1869-1951), was a British nov- 
elist and short-story writer who specialized in ghost sto- 
ries and other tales of the supernatural. His best-known 
work is John Silence (1908), a series of stories about a 
detective who was a spiritualist. His volume of short sto- 
ties Tales of the Uncanny and Supernatural appeared in 
1949, He also wrote two children’s books. Some of his 
short stories were dramatized in a British television se- 
ries in the 19605. 

Blackwood was born at Crayford, now in the London 

borough of Bexley, and educated at Edinburgh Univer- 
sity. 
Bladder is the common name for the urinary bladder, 
a hollow muscular organ that stores urine before expel- 
ling it from the body. The emptying of the urinary blad- 
der is voluntarily controlled in most human beings and 
many other mammals. 

The bladder lies just behind the pubis, one of the 
bones of the pelvis, Urine drains continuously from the 
kidneys into the bladder through two tubes called ure- 
ters. It leaves the bladder through the urethra, a wider 
tube that leads out of the body. The place where the 
bladder and the urethra meet is called the neck of the 
bladder. A ring of muscles encircles the bladder neck. 

This ring, called the urethral sphincter, normally pre- 
vents urine from leaving the bladder. 

The bladder can hold more than 0.5 litre of urine. As 
the bladder fills, its muscular wall relaxes and its lining 
stretches, allowing it to expand. The bladder begins to 
send signals to the brain that cause the urge to urinate. 
For urination to occur, the urethral sphincter must relax. 


The urinary bladder stores urine that drains continuously 
from the kidneys. Urine enters the bladder through slender 3 
tubes called ureters. It leaves through the urethra, a wider tube: 


The muscles of the bladder wall then contract, forcing 
urine out through the urethra. y 

The inability to control urination is called inconti- 
nence. In adults, incontinence may result from muscle 
weakness due to aging or from a variety of other causes. 
These include injury to the sphincter during surgery, 
damage to the bladder nerves, or a stroke affecting the 
brain's regulation of urination. ] 

Common diseases of the bladder include bladder in- 
flammation, called cystitis, and cancer. Most cases of 
cystitis result from bacterial infection and can be pe | 
with medication, typically antibiotics that fight the infec 
tion. If left untreated, the infection may spread to the 
kidneys. Cancerous tumours must be removed surgi- h 
cally. A surgeon uses an instrument called a eystoscim 
to look inside the bladder and to remove small b 
A cystoscope is inserted through the urethra. Larger : 
mours may require removal of most or all of the bla E 
der. In this case, the urine is rechannelled through an 
tificial opening in the abdomen and is collected in à 
plastic pouch worn by the patient. 

See also Kidney; Prostate gland; Urine. 
Bladder, Gall. See Gall bladder. 
Bladderwort is the name of a group of water E 
marsh plants that grow throughout the world. Mos flit: 
bladderworts grow in water. They have hundreds 0 b 
tle flask-shaped bladders on their stems and leaves. ur- 
plants have weak stems and no roots. The yellow or P 
plish flowers stand just above the water's surface. 3 

Bladderworts are called carnivorous plants We 
their bladders trap small insects and larvae. The on 
ders are about 3 millimetres long. Each has a A ad 
closed by a trap door that opens only inward. Mr a 
insect touches the sensitive hairs around the bla i 
mouth, the sidewalls of the bladder spring outwar sn 
This creates a sucking action. It opens the trap doo! ests 
pulls the insect into the bladder. Then the plant dig 
the animal. Each of the plant's bladders repeats thi 
Process many times a day. 


Abladderwort plant captures a mosquito. 


Scientific classification. Bladderworts are in the bladder- 
wort family, Lentibulariaceae. They are the genus Utricularia. 

See also Carnivorous plant. 

laenau Gwent (pop. 74,400) is a local government 
district in northwestern Gwent, Wales, administered 
fom the town of Ebbw Vale. The district's other towns 
include Abertillery, Blaina, Brynmawr, Nantyglo, and 
Tredegar. The district's traditional industries of coal min- 
ng and steel production have declined in recent years, 
ind new companies have moved to the area, making 
Ha such as computer tapes, disks, and batteries. 

lair, Eric. See Orwell, George. 
ond Tony (1953- ), a British politician, became 

" er of the Labour Party in 1994, following the death of 
ta decentor, John Smith. When he took office, at the 

à lus Blair was the youngest person ever to lead 
Nus our Party. He was considered a moderate and 
i Be pected to continue to reform the party and move 

iis the centre of British politics. 

ed Was first elected to Parliament in 1983, as the 
Othe 3 for Sedgefield, Durham. He became a member 
eadi Shadow cabinet (the 
» Ing members of the 
Whatton party) in 1988, 
s " he was made 

dow secretary of state 
Bee He was shadow 
homer, of state for em- 

ent from 1989 to 

ly ane shadow secre- 
fai of state for home af- 

"S from 1992 to 1994. 
Bling ODY Charles Lynton 
Ts born in Edin- 

9" Scotland, He stud- 


ied law at 
St John’ 
lege, Oxford real s Col- 
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Blake, Robert (1598-1657), was an English soldier 
who became a great naval leader. He fought in the Par- 
liamentary army during the English Civil War and, in 
1649, Oliver Cromwell made him a commander of the 
navy. He destroyed the remnants of the Royalist fleet led 
by Prince Rupert. In 1653, in the First Dutch War, he de- 
feated Dutch admiral Martin Tromp. Blake was born at 
Bridgwater, in Somerset, England. 

Blake, William (1757-1827), was a brilliant but uncon- 
ventional English poet, engraver, and painter. His sym- 
bolic pictures and visionary poems are not always easy 
to understand, because he invented his own mythology 
to express his ideas. But his pictures and poems reveal a 
powerful artistic imagination. 

Blake thought that we have war, injustice, and unhap- 
piness because our way of life is founded on mistaken 
beliefs. We know only a small part of reality through our 
five senses, yet we concern ourselves almost entirely 
with scientific truth and materialistic values gained 
through our senses. Instead, we should learn to trust 
our instincts, energies, and imagination. For Blake, this 
was the basis of all personal, social, and religious truth. 


int finished in pen and watercolour, Tite Gallery, London. 
William Blake's powerful imagination is revealed in his use 
of vivid colours deeem lines. A winged figure representing 
Elohim (God), above, is shown creating Adam. 


Elohim creating Adam (1799, a colour p 


Blake was born in London and lived most of his life 
there. He was a book illustrator and engraver, but was 
most interested in his “illuminated printing,” a process 
of engraving poems and related pictures on metal plates 
and then hand-colouring the prints made from them. Ex- 


cept for Poetical Sketches (1783), all of Blake's published 


eared in this unique form. 
Pubs M best known for Songs of Innocence (1789) 
and Songs of Experience (1794). He shows, in such con- 
trasting poems as “The Lamb" and "The Tiger, opposite 
sides of human nature, what he calls "the two contrary 
states of the human soul.” His “prophetic works include 
volution (1791), America (1 793), The Mar- 


ich Re! 7 
de of Heaven and Hell (about 1793), Milton (about 


rusalem (about 1820). y 
Laden Ralph Albert (1847-1919), was an Ameri- 
can landscape painter. Blakelock used simplified forms 
and rich colours to create a mystical, romantic mood. 
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Blakelock was born in New York City, and he lived 
there most of his life. From 1869 to 1872, he wandered 
through the western states of America, where he drew 
many sketches. Blakelock based much of his later work 
on his memories and sketches of the West. Many of his 
paintings were inspired by music. 

During the 18005, few people liked or understood 
Blakelock's paintings. He sold his works for small sums 
to support his wife and nine children. In 1899, Blakelock 
suffered a mental breakdown, largely because of artistic 
rejection and financial pressure. He never recovered. 
During the early 19005, Blakelock's paintings became 
popular and their value increased tremendously. 
Blamey, Sir Thomas (1884-1951), an Australian sol- 
dier, gained distinction when he was appointed com- 
mander of the Allied land forces in the southwestern Pa- 
cific during World War II. He held the position from 
1942 to 1945. Blamey was born at Wagga Wagga, in New 
South Wales, Australia. 
During World War | (1914- 
1918), he became chief of 
staff. During World War II, 
he commanded Australian 
troops in the Mediterra- 
nean and northern Africa 
from 1939 to 1942. He di- 
rected the withdrawal of 
troops from Greece in 
1941. From September 
1942 to January 1943, he 
took command of the fight- 
ing in New Guinea. Blamey 
retired in 1945, 

Blanc, Mont. See Mont 
Blanc. 

Blanchard, Jean-Pierre (1753-1809), a French avia- 
tion pioneer, proposed heavier-than-air machines in 
1781. But as soon as the Montgolfiers and Pilatre de Ro- 
zier made successful balloon flights, Blanchard became 
an ardent balloonist. He made the first aerial crossing of 
the English Channel in 1785 with Dr. John Jeffries, an 
American doctor. He made the first balloon flight in the 
United States in 1793, He made 60 ascents, a record 
which stood for about 50 years. He was born in Les 
Audelys, France. 

Blanching, in gardening, is a method of eliminating 
the green colour of certain vegetables. This gives thema 
better flavour and texture. Blanched vegetables are 
white or nearly white. Such vegetables as celery, cauli- 
flower, endive, and sea kale are often blanched. Garden- 
ers blanch vegetables by keeping light away from them. 
Without light, the green pigment called chlorophyll can- 
not form. Plants may be kept away from light by heaping 
earth around them, by covering them with paper, or by 
placing boards on each side of the plants in a row. 

Blanching, in cooking, means boiling food for a short 
time to whiten it or to stop the action of certain enzymes 
(see Food, Frozen [Home freezing). 

Bland, James A. (1854-1911), was a black American 
composer. In 1878, he published “Carry Me Back to Old 
Virginny." This song, with the name changed to "Carry 
Me Back to Old Virginia,” was adopted as the state song 
of Virginia, U.S.A., in 1940. Bland's other well-known 
songs include "In the Evening by the Moonlight" and 
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“Oh, Dem Golden Slippers.” He also became popular as 
a banjo player, and starred in a black minstrel company, 
He was born in Flushing, New York. 

Blank verse is poetry written in unrhymed lines of 
iambic pentameter. For a discussion of iambic pentame- 
ter, see Poetry (Foot-verse meters). This example of 
blank verse is from William Shakespeare's tragedy Julius 
Caesar: 


His life was gentle, and the elements 
So mixed in him that Nature might stand up 
And say to all the world, "This was a man 


Blank verse is not written in stanza form. Instead, the 
poem is developed in verse paragraphs that vary in 
length. Blank verse is a flexible form of expression that 
gives the poet a choice of many variations within the 
metrical pattern. Because of its flexibility, blank verse is 
especially appropriate for narrative and dramatic poetry. 
and other longer kinds of poetry. Blank verse is some- 
times confused with free verse. But free verse, unlike 
blank verse, has no definite meter. 

Henry Howard, Earl of Surrey, adapted blank verse 
from Italian poetry to English in the early 15005, Christo: 
pher Marlowe and Shakespeare used this form with 
great power and variety in their plays. Many poets ofthe 
1800's and 1900's wrote in blank verse. They include Wili 
liam Wordsworth, William Cullen Bryant, John Keats, 
Lord Tennyson, Edwin Arlington Robinson, Robert 
Frost, and Wallace Stevens. 

Blarney Stone is a block of limestone in Blarney Cas 
tle, near Cork, Ireland. According to legend, anyone 
who kisses the stone receives the gift of expressive, corr 
vincing speech. 

The stane was set in a tower of the castle in bee 
legend may have begun after an old woman cast a spell 
to reward a king who had saved her from drowning- 
the king kissed the stone while under the spell, he 
would gain the ability to speak sweetly and convine 
ingly. Today, the word b/arney means clever, flattering 
or coaxing talk. h 
Blasco Ibáñez, Vicente (1867-1928), was à Spanis! 
novelist. He was born in Valencia, and his best ni 


er 


Preparing to kiss the Blarney Stone, a woman i Dow 
back. She will bend backward to kiss the stone—the 5' her. 
the top of her head. A Blarney Castle employee assists 


realistically portray rural life in the Valencian region of 
astern Spain. They also feature vivid descriptions of na- 
ture. These works include The Mayflower (1895), The 
Cabin (1898), In the Orange Groves (1900), and Reeds 
and Mud (1902). 
Blasco Ibáñez's best-known novels are Blood and 
Sand (1908), a melodramatic story based on bullfighting, 
and The Four Horsemen of the Apocalypse (1916), a vig- 
orous antiwar story. The latter book made him the most 
famous Spanish writer of his time outside of Spain. 
However, most critics consider these novels inferior to 
bis novels about the Valencian region. 
Blasco Ibáñez published two newspapers that at- 
tacked what he regarded as the injustices of the Spanish 
monarchy. He served six terms in the Spanish parlia- 
nent and formed a political party that worked for social 
reform. Blasco Ibáñez was jailed about 30 times because 
His Vor and he went into exile several 
onec See Iron and steel (How iron is made). 
A E" ynamite; Explosive; Quarrying (Explo- 
Blastula. See Embryo. 
Batch, Harriot Eaton Stanton (1856-1940), was a 
kader of the American woman suffrage movement. This 
movement worked to get women the right to vote. In 
the early 1900's, Blatch organized several suffra, ia] a- 
fides and women's meetings in New York, U. SA These 
E helped create public support for the suffrage 
ae and in 1917, the state gave women the right 
In 1907, Blatch formed 
the Equality League of Self- 
Supporting Women, the 
st American suffrage 
foup that included work- 
Mus women. It held 
Country's first su; 
Parades and eimi 
Meetings. Blatch later 
va the National 
lan’s Party during its 
mn for an Sda i 
Us amendment to the 
hited States Constitution. 
is ^n Was born in Sen- 
prominen aew Yori Her father, Henry B. Stanton, was à 
* mother, Eli Lara toed for the abolition of slavery, and 
lest leaders of th eth Cady Stanton, was one of the ear- 
dated from deci nights moyana 
Mi sar College, New York, and later 
Hoy ors" egres there. She was a rene to 
Wrote o oan Suffrage (1881 -1887). Blatch also 
Pane op zing Woman Power (1918) and A Woman's 
940) Were a mre mena r orti 
y Blatch and Alma Lutz. 
Neer, ie Qregory (1778-1853), an Australian pio- 
€ Blue M; Heini as one of the first men to cross 
welled Wilh e in New South Wales, dori 
eren eyes rm 
h Creek th . They eft Blaxland's farm al 
V3, they ar the mountains, on May 11, 1813. On 
leary s ud eached a peak from which they could 
e fertile Bathurst plains to the west. They 
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returned to the farm on June 6. 

Blaxland was born in the county of Kent, England. In 

e went to Sydney with his brother John. After the 
jountains expedition, he settled on a farm near 
Parramatta, New South Wales. 

See also Blue Mountains. 

Blazing star is the name of a group of wild flowers. 
They grow mainly on prairies and meadows in the east- 
ern and midwestern United States. People sometimes 
call these flowers button snakeroot or gayfeather. 

The blazing star is a tall, slender plant from 30 to 180 
centimetres high. Thick clusters, or heads, of small pur- 
ple or rose-red blossoms grow along the stem on thin 
spikes up to about 45 centimetres long. The heads are 
surrounded by bracts, or modified leaves, the same col- 
our as the flowers. These spikes, or wands, of blossoms 
resemble a shooting star, after which the flower is 
named. The name b/azing star has also been given to as- 
ters, goldenrods, and several thistles. 

Scientific classification. Blazing stars belong to the com- 
posite family, Compositae (Asteraceae), They are genus Liatris. 
Blazonry. See Heraldry (Expansion). 

Bleach is any substance that lightens, brightens, or re- 
moves the colour from a material. Manufacturers bleach 
textiles, paper, and other materials to whiten them or to 
prepare them to be dyed. Laundry bleach is used to 
brighten clothes. People also use some bleaches as dis- 
infectants. There are two main kinds of bleaches, chemi- 
cal and optical. 

Chemical bleaches act on the coloured molecules 
that give a material its colour. The bleaches make these 
molecules colourless or nearly colourless. The most 
widely used chemical bleaches include chlorine 
bleaches and oxygen bleaches. Many household and in- 
dustrial bleaches are chlorine bleaches, which remove 
the colour from most textiles, wood pulp, pottery, and 
other materials. Oxygen bleaches are milder than chlo- 
rine ones. People use hydrogen peroxide and other oxy- 
gen bleaches to lighten hair and to brighten coloured 
fabrics and other materials that might be harmed by 
chlorine bleaches (see Hydrogen peroxide). 

Other chemical bleaches include certain sulphur 
compounds. These compounds are used to bleach 
some wools, silks, and various types of manufactured 
fibres. 

Optical bleaches mask yellow discoloration in a 
material. These bleaches, commonly called fabric 
brighteners, reflect blue light. The combination of the 
blue light and the yellow discoloration produces white 
light that makes the material seem brighter (see Colour 
[Mixing coloured lights). Several laundry detergents 
contain optical bleaches to mask discolorations that are 
hard to remove from clothes. 

Many ancient peoples bleached textiles. They treated 
the cloth with smoke from burning sulphur or with 
bleaches they made from various plants or plant ashes. 
Then they spread the treated cloth on the ground to 
whiten in the sun. Similar bleaching methods were used 
until the 1700's, when manufactured bleaches were de- 


veloped. 

Today, 
pending on tl 
washed, soaked ii 
various chemicals to red 


textile factories use a variety of methods, de- 
he kind of cloth. In most cases, the cloth is 
n a bleaching solution, then soaked in 
uce any harmful effects from 
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the bleach. Finally, the cloth is rewashed, thoroughly 
rinsed, and dried. 

Bleeding is the escape of blood from the blood ves- 
sels. It takes place when there is a break in the arteries, 
veins, or capillaries, Breaks may be caused by an injury, 
by erosion, or wearing away, produced by an abnormal 
process such as an ulcer, inflammation, or cancer. Doc- 
tors call severe bleeding a haemorrhage. 

Kinds of bleeding. Blood from an artery is bright red 
and comes out in spurts under considerable pressure. 
Bleeding from a vein, where the pressure is small, is 
steady, and the blood is bluish-red in colour. Blood 
oozes out of the capillaries. 

Bleeding may be external, to the outside of the body, 
or internal, to the inside of the body, When bleeding 
takes place into the skin, the blood goes through a se- 
ries of colour changes from blue to brown. Large blood 
spots in the skin are called ecchymoses. Pinpoint bleed- 
ing spots are called petechiae. 

Effects of bleeding. The sudden loss of a large quan- 
tity of blood results in a condition called shack, in which 
the skin becomes cold and clammy and the blood pres- 
sure drops severely (see Shock). Anaemia develops 
when the loss of blood is greater than the production of 
new blood by the bone marrow (see Anaemia). Bleed- 
ing into a small area of the brain may result in paralysis. 

How bleeding Is stopped. Bleeding is usually con- 
trolled by the development of a thrombus, or clot, 
within a blood vessel. The clot blocks the blood vessel 
and prevents the flow of blood. Coagulation, the blood- 
clotting process, is one of the body's vital protective 
functions. Some persons, called b/eeders, have blood 
that does not clot easily. Bleeders tend to bleed consid- 
erably even with a slight injury. Haemophilia is one of 
several conditions that produce bleeders (see Haemo- 
philia), 

First ald for external bleeding. Severe bleeding 
from an artery is life-threatening. The first-aider should 
always apply pressure to the artery at a point close to 
the wound, on the side nearest to the heart (as blood in 
the arteries flows away from the heart). When the loca- 
tion of the bleeding is in an arm or leg, it may be possi- 
ble to press the artery against the bone behind it. The 
places where pressure can be applied in this way are 
called pressure points. 

When pressure is properly applied, bleeding should 
stop at once. A dressing and snug bandage should then 
be applied, and the pressure released gradually after a 
clot has formed. Sterile gauze held firmly over the 
wound acts as something on which a clot should rapidly 
form. If bleeding continues, or in a case of severe bleed- 
ing, trained medical assistance should be called imme- 
diately, 

For slight bleeding, pressure applied by a sterile 
gauze bandage held firmly or bandaged over the wound 
usually stops the flow of blood. Small vessels near the 
surface of the skin may be compressed on the side of 
the wound from which the blood is flowing. 

A nosebleed can often be stopped by pressing the 
nostrils together, or by applying cold, wet compresses 
to the nose. If these methods are not effective, a doctor 
should be consulted. 

See also Blood; Bloodletting; Bruise; Coagulant; 
Haemorrhage; Nosebleed. 


The bleeding heart has heart-shaped blossoms. 


Bleeding heart is a plant that bears heart-shaped 
rosy-red, pink, or white flowers in the late spring. Ithas 
delicate stems and blossoms. The long centre stem 
arches. The plant originated in Japan and is now grown 
worldwide as a garden flower. It likes a well-drained 
soil, enriched with peat, and prefers a sheltered posi: 
tion. It can also be kept indoors if it is taken out of the 
ground in the late autumn. The plant is a perennial, n 
will grow from year to year. Indoors, it should be kepi 

a warm room that has some moisture. 

Scientific classification. The bleeding heart belongs othe 
fumitory family, Fumariaceae. It is classified as Dicentra speci 
bilis. The western bleeding heart is classified as D. formosa i 
Blenheim, Battle of, was fought on Aug. 13, P 
was a turning point in the War of the Spanish Ws 
sion (1701-1714), and one of the decisive hinia by 
pean history. Allied French and Bavarian armies e ; 
Marshal Tallard and Max Emanuel of Bavaria hen 
to take Vienna. The Duke of Marlborough matche oe 
lish troops to join Austrian forces under Prince att 5 
of Savoy. Together, they heavily defeated the B id 
Bavarians between the Bavarian villages of Blin i 
(called Blenheim by the English) and Höchstädt nr, 
Danube. The victory saved Vienna and cleared ae 
of French troops. The battle is also called the Ba 
Hóchstüdt. 

Blériot, Louis (1872-1936), a French aviation Fai 
made the first flight across the English Coa fe 
25, 1909. He flew in the 11th aeroplane that he im poor 
signed and built himself. He made the flight un 
conditions in order to win a prize being offere 
London Daily Mail. liable 

The aeroplane engines at that time were Rr. 
and overheated rapidly. Blériot fortunately Mo 
a light, cooling rain which kept his engine rs an 
smoothly during his 37-minute flight. Norma n out 20 
gine began to misfire and to run roughly after 
minutes. and fliers 

See also Aeroplane (Other pioneer planes 
picture). 


pioneer 


Blériot was born in Cambrai, France. He did not be- 
tome interested in aeronautics until he was 30 years old 
ad had made a fortune manufacturing car headlamps. 
in 1907, Blériot built his third aeroplane, and it became 
one of the first successful monoplanes. In 1908, he built 
anaeroplane with a control system for the pilot that has 
remained basically unchanged since. Blériot's aeroplane 
tid not have controls on the wings. It was turned by ele- 
vators at the tail which were in two pieces and moved 
separately. He later used a//erons, or hinged sections on 
the wings, to keep them steady. Blériot continued exper- 
imenting in aircraft design and flying almost until the 
time of his death. 

Bligh, William (1754-1817), was a British naval officer 
and colonial governor. He won fame as a result of a mu- 
tiny on his ship, the Bounty, in 1789. He was born in 
Comwall, England, and was sailing master on Captain 
E e third voyage around the world, from 1776 

The mutiny on the Bounty took place on April 28, 
1789, soon after the ship had left Tahiti with a cargo of 
breadfruit trees, Most of the crew, led by Fletcher Chris- 
ln, mutinied and cast Bligh and 18 other members of 
his crew adrift in an open boat only 7 metres long. They 
had little food or water, 
ind suffered incredible 
hardships, However, Bligh 
Managed to navigate the 
boat across about 6,400 
lllometres of the South Pa- 
tic Ocean, from the vicin- 
ly of the island of Tofoa 
how part of Tonga) to the 
Dutch colony of Timor, in 
iw is now Indonesia. In 
M after he had returned 
o London, he was tried by 
court-martial for the loss of 
is ship. But no blame was 
p to him. The muti- 
d on the Bounty sailed back to Tahiti. Nine of them, 

P Fletcher Christian, settled on Pitcairn Island 
is mim Island). Ten other mutineers were caught 
a and tried in 1792. Five were found not guilty, 
Bligh as hanged, and two were reprieved. 
105 he ced his career in the British navy in 1791. In 
tala The ecame governor of New South Wales, Aus- 
tend Renee year, the English government asked him 
heus trade in rum and the illegal distilling of spirits 
ponti Wales. Bligh's actions caused a rebellion. 
"to, We Rebellion, which took place on Jan. 26, 
nd Officers of the New South Wales Corps, en- 
nston y John Macarthur and led by Captain George 
BR Grerrestod Bligh. They objected to Bligh's harsh 
ko temper, and reforms. Bligh was detained in 
i Until 1809. He then sailed to Van Diemen's Land 


now T, 
Cover asmania), where he sought the help of Lieutenant 
ime 


William Bligh 


S Sallins, but without success. In 1810, he re- 
Paced pii aney, where Governor Macquarie had re- 
e Re às governor. Bligh returned to Britain the 
Hew, he incident did not affect Bligh’s later ca- 
Vice admi as promoted to rear admiral in 1811 and to 
miral in 1814, 


e 
also Rum Rebellion. 
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Blight is a condition of diseased plants in which whole 
parts of the plant die and wilt but do not rot or fall off. 
The parts affected may be leaves, flowers, fruit, or even 
entire stems. The term b/ight is also used for a variety of 
diseases that involve these symptoms. Most blights are 
caused by fungi. However, fire b/ight, which attacks pear 
and apple trees, is caused by bacteria. Blights often are 
named after the particular part of the plant attacked. For 
example, blossom blight attacks the blossoms of cherry 
trees. 

Blights can be very destructive. During the 18405, a 
potato blight caused a famine in Ireland, where people 
were heavily dependent on potatoes for food. About 
750,000 people died from starvation or disease during 
the famine. Blight can be avoided by using plants that 
have been specially bred to be resistant to disease. 
Spraying plants and disinfecting the seeds before plant- 
ing can also help prevent blight. As soon as a gardener 
notices diseased parts of a plant, those parts should be 
cut away and burned. 

Blimp is a small airship. Its gas bag has no metal frame- 
work and collapses when the gas is taken out. The Brit- 
ish called these airships /imps during World War |. Be- 
cause the most common limp was called a class-B 
airship, the names were soon combined into blimp. See 
also Airship (Nonrigid airships; picture: The uses of air- 
ships). 

Blimp, Colonel, was a cartoon character created by 
Sir David Low (1891-1963). The colonel was plump and 
had a white walrus moustache. Colonel Blimp repre- 
sented a person out of date in his conceptions and out 
of touch with reality. Low made him the subject of many 
satirical cartoons. 

Blind spot is a small area of blindness that is present 
in the field of vision of the normal eye. The field of vi- 
sion refers to everything that people see straight ahead 
and to the sides as they look steadily at any object. 

Doctors can test the field of vision by seating a per- 
son about 90 centimetres from a wall covered with black 
cloth. A small white object is then placed on the cloth 
directly in front of one eye. The other eye is covered 
with a patch. The person looks steadily at the object as a 
white-headed pin passes back and forth. If the right eye 
is being tested, the pin will disappear about 25 centime- 
tres to the right of the white object. This area marks the 
blind spot. 

The blind spot corresponds to the place at which the 
optic nerve enters the eyeball, There is no vision in this 
area because there is no retina (inner layer of the eye- 
ball) there (see Eye [The retinal). Changes in the size and 
shape of the blind spot give vital information in diseases 

s glaucoma and brain tumour. 

Blindfsh is the name of several kinds of small fish that 
live in waters in and near ava in we mesi United 

at spend their entire lives in caves 
Stiles BINETA E E hese blindfish are 

ink because the blood shows through the flesh. A 

blindfish has rows of small projections on its body, in- 
cluding the head. These projections provide the fish 
with a keen sense of touch that helps the fish partially 
overcome its lack of sight. Blindfish grow no more than 
about 12 centimetres long. 

One of the best-known ki! 
in Mammoth Cave in Kentucky, 


nds of blindfish is that found 
U.S.A. Scientists think 
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A blindfish is pink because blood shows through its flesh. 
Blindfish live in waters of caves in the Eastern United States, 


that the ancestors of this fish once had eyes and that the 
eyes gradually degenerated through the ages in the 
cave environment. 

In addition to the kinds of fish called blindfish, more 
than 20 other kinds of fish are known to be blind. They 
live in caves and the deep sea throughout the world. 

Scientific classification. The blindfish of Mammoth Cave 
and related fish of the United States belong to the cave fish fam- 
ily, Amblyopsidae. 

Blindness is the total or partial inability to see. It can 
be described in various ways. People who are totally 
blind cannot tell light from dark. Those who are partially 
blind have some sight that may be useful for certain pur- 
poses. People born unable to see are congenitally blind. 
Others lose their sight because of disease or injury and 
become victims of acquired blindness. 

Blindness can also be described according to how it 
affects a person's life. A man or woman who is economi- 
cally blind cannot see well enough to have a job that re- 
quires sight. People are vocationally blind if the loss of 
sight prevents them from continuing to work at their 
Present job. A person who is educationally blind cannot 
see well enough to be educated without special materi- 
als or methods. 

Other conditions of blindness involve the inability to 
see under special circumstances or to tell colours apart. 
People with night blindness cannot see normally in re- 
duced light, though they have normal vision in good 
light. Night blindness may be caused by various eye dis- 
eases or by a lack of vitamin A in the diet. Snow blind- 
ness is the temporary loss of vision due to bright sun- 
light reflected by snow. Colour blindness, an inherited 
condition, is the inability to tell certain colours apart. 
People who have an extremely limited field of vision 
may also be classed as blind. A person’s field of vision is 
what is seen—straight ahead and all around—when look- 
ing steadily at an object. 


Causes of blindness 


Diseases cause about 95 per cent of all blindness, 
and injuries cause the rest. A disease or injury can affect 
one or both eyes, the visual centre of the brain, or the 
nerves that connect the eyes and the brain. 

Cataract is the clouding of the lens of the eye. Blind- 
ness results if the lens becomes opaque (non-trans- 
parent). The most common form of this disease, senile 
cataract, appears gradually as a result of aging. How- 
ever, some babies are born with cataracts. Cataracts can 


be removed by surgery. After the operation, the patient 
wears strong glasses or contact lenses, or artificial 
lenses that are permanently placed in the eyes. In most 
cases, cataract surgery can restore useful vision, 

Diabetic retinopathy occurs in some people who 
have diabetes mellitus over a period of years, Diabetes 
causes changes in the blood vessels of the retina, the 
part of the eye that absorbs light rays. In some cases, 
these blood vessels may burst and cause an /ntraocular 
haemorrhage (bleeding in the eye) that may cloud a per- 
son's vision. In other cases, fluid leaks from capillaries in 
the retina and causes the retina to thicken. Occasionally, 
the retina becomes detached from the back of the eye. 
Retinal detachment or bleeding into the vitreous hu- 
mour, the clear fluid that fills the centre of the eye, can 
cause blindness, Surgery can usually correct an in- 
traocular haemorrhage or a detached retina. Early treat. 
ment with a laser can usually prevent these two prob- 
lems. Laser treatment can also eliminate excess fluidin 
the retina and prevent a gradual loss of vision. 

Glaucoma is a disease in which the fluid in the eye- 
ball does not drain properly. Pressure builds up in the 
eye and may damage the optic nerve, which connects 
the eye with the sight centre in the brain. The most com: 
mon type of glaucoma occurs in people more than 40 
years old. The field of vision gradually narrows, and total 
blindness may result. Another type of glaucoma occurs 
in some babies at birth. Most glaucoma cases can be 
treated with drugs or surgery. 

Macular degeneration causes people to lose their 
ability to see things at the centre of the field of vision. 
This loss of central vision most often occurs as people 
age. Macular degeneration causes haemorrhaging, or 
cuts off the circulation of blood, in the macula, the cen- 
tre of the retina. The person loses central vision but w 
tains peripheral (side) vision. People who have this on 
dition may become legally blind but may still be ab o 
get around alone. In its early stages, macular degene! 
tion can be successfully treated with a laser. $t 

Amblyopia is a condition that may occur if one ey' i 
much stronger than the other, or if the two eyes pe " 
lined up together. The most common form of am! ipa 
appears in children. If a child has better vision in ye 
eye than in the other, he or she may begin to s En 
in the weaker eye. Ophthalmologists (eye doctors m 
many cases by putting a patch over the strong eye isnot 
order to strengthen the weak one. If the condition 
corrected, the weak eye may become blind. 

Corneal opacity may occur if the cornea, 
sue that covers the coloured part of the eye, uc 
scarred. Certain infections or an injury can cause s * 
scarring. The cornea may also become opaque Es or 
sult of age. Corneal damage can cause blurred Ev 
blindness. In most cases of corneal infection, TA if 
tion can prevent permanent damage to vision. ee 
the cornea becomes permanently opaque, 4 aoe op 
may be able to perform a corneal transplant. In at 
eration, the cornea is replaced with that of a ae 
who recently died. Surgeons obtain unscarred c 
from an agency called an eye bank (see Eye ban 

Ophthalmia neonatorum is an eye infection hr 
strikes newborn babies. It is caused by certain wi ants 
that pass from the mother's birth canal into the ! 
eyes. These bacteria include the ones that cause 


the clear tis: 
becomes 


hacooking class for the blind, students learn to make their 
jn meals. A teacher, right, helps a blind man use the proper 
tchen utensils to safely prepare food on a cooker. 


thoea, a venereal disease. The symptoms of ophthalmia 
Weonatorum—inflammation of the eyelids and cornea— 
er two or three days after birth in most cases. The 
cin can produce blindness if it is not treated. In 
exu a en dotiore prevent ophthalmia neona- 
i m by dropping silver nitrate or penicillin solution 
to the eyes of newborn babies. 
aed pigmentosa destroys the retina over a period 
A Night blindness is one of the first symptoms of 
Ba The d and excess pigment (colour) appears in the 
lun is field of vision gradually narrows, and many 
tie oe totally blind. Doctors believe the dis- 
cas regia): There is no treatment. 
ms s lastoma is cancer of the retina. It is usually he- 
liri ry. In most cases, a tumour forms on the retina 
ey pany childhood, X-ray treatment, drugs, or sur- 
in ay prevent the cancer from spreading. But if 
b ent fails, the eye must be removed. 
Raven” ophthalmia is an unusual condition that 
Se ma d one eye has been badly injured. The other 
d ie ose its sight even though it has not been dam- 
to eenas cases, the injured eye must be removed 
ee blindness in both eyes. Doctors do not know 
Tra chi of sympathetic ophthalmia. 
li is caused by a micro-organism, called 
i lens trachamatis, which has features in common 
Ad the Ps and viruses. The disease affects the cornea 
te tios uncta, the lining of the eyelid. Unlike most 
y ce ain ki trachoma is contagious. Infection is spread 
er artic inds of flies and by contact with towels and 
thiotics canned by people who have the disease. An- 
Many anes most cases in their early stages, but 
erophth, ed cases lead to blindness. á 
ising thalmía, or blinding malnutrition, is a disease 
lent amo, m vitamin A deficiency. This condition is prev- 
tountrieg, d malnourished communities in developing 
Cured py n the early stages, xerophthalmia can be 
adequate intake of vitamin A. 
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Onchocerciasis, also known as “river blindness’, is a 
parasitic disease occurring in parts of Africa and Central 
and South America. The parasite, a tiny worm, is trans- 
mitted to humans by the bite of a river-breeding black- 
fly. Drugs can be used to kill the parasite and prevent 
severe damage to the eyes. However, control of the dis- 
ease is mostly by eradication of the black-fly responsible 
for its spread. 

Injuries. Many kinds of injuries can cause blindness. 
Any particle that enters the eye may carry germs that 
can produce an infection leading to blindness. Certain 
chemicals can burn the eye. A blow to the head may 
damage the sight centre of the brain and result in total 
blindness. Eye or head injuries can cause retinal detach- 
ment or bleeding into the vitreous humour. A wound 
that damages the optic nerve can also cause blindness. 

Safety regulations help prevent industrial accidents 
that could cost workers their sight. In a number of in- 
dustries, employees who have certain jobs are required 
to wear protective goggles. Many steel workers wear 
them to prevent injury from flying metal fragments. 
Welders wear masks with special lenses to protect their 
eyes from the harmful light of the welding process. 

Many hobbyists face the risk of eye injury when work- 
ing at home. They also should use protective eyewear. 


Overcoming blindness 


Many schools and agencies provide education and 
training for people who are born blind or become blind 
later in life. These people learn special ways to read and 
to get around alone, and they are employed in a number 
of fields. Blind men and women hold almost as many 
kinds of jobs as sighted people. 

Alds for blind people include braille (a system of 
printing with raised dots that can be interpreted by 
touch) and talking books (recordings on records or 
tapes), with which blind individuals can read. Many li- 


ing of The World Book Encyclopedia en- 


bles blind and partially blind people to use this reference 


ion includes cassette tapes and a spe- 


diti 
work The recorded s and indexes in braille and large type. 


cial cassette player, above, 
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braries and schools provide books and magazines that 
are published in braille or have been recorded. 

Such devices as the Optacon and optical scanners en- 
able people who are blind to read printed material. An 
Optacon forms an enlarged image of each letter, and 
the user reads by feeling the images with the fingers. 
Optical scanners are computers with a voice simulator 
that read printed material aloud. 

Many blind people use a long cane to feel their way 
when walking by themselves. This cane is painted white 
to identify the user as a blind person. Experienced cane 
users can make their way confidently in unfamiliar 
places. Some blind people use specially trained dogs, 
called guide dogs, to guide them. 

Engineers have developed new aids to help blind in- 
dividuals get around. One such aid is a sonar device 
built into a pair of glasses. This device sends out sonar 
waves that are reflected back in the form of sound after 
hitting an object in a person's path (see Sonar), 

Education and training. The first school for blind 
people was established in Paris in 1784. Until the mid- 
19005, most people believed that blind children should 
be educated in special boarding schools. But today, 
many blind children go to a regular day school. Some 
attend special classes for the blind or partially sighted, 
but others attend regular classes with sighted children. 
Many blind teenagers go on to college. 

A number of countries provide special facilities and 
training for blind children. In employment, various or- 
ganizations promote training in jobs suitable for blind 
people. 

In the United Kingdom the largest organization work- 
ing on behalf of blind people is the Royal National Insti- 
tute for the Blind (RNIB). Founded in 1868, the RNIB is 
active in all areas of welfare of blind people. Some of its 
activities include the preparation of publications in 
braille; the supply of specially designed or adapted 

household articles, communications equipment, or 
other items; and the preparation and supply of talking 
books. The RNIB runs nursery schools and other educa- 
tional establishments. The RNIB also runs a special reha- 
bilitation centre for people who have recently become 
blind, and it supports research into blindness. Similar 
bodies in Australia and the United States include The 
Royal Blind Society of New South Wales, and the Ameri- 
can Foundation of the Blind (AFB). 

Many agencies offer occupational training pro- 
grammes that teach blind people such skills as typing 
and operating various industrial machines. A number of 
these organizations provide job placement services for 
people who complete their programmes. However, 
many blind people have difficulty finding someone who 
will employ them. Many employers believe that all peo- 
ple who are blind—even skilled workers—are com- 


pletely helpless. 

Related articles in World Book include: 
Braille Eye Ophthalmia 
Braille, Louis Eye bank Snow blindness 
Cataract Glaucoma Trachoma 
Colour blindness Handicapped Sexually trans- 
Conjunctivitis Keller, Helen A. mitted disease 
Dog, Guide Laser (In medicine) (Gonorrhoea) 


Blindworm is the common name of a type of legless 
lizard that lives in Europe, western Asia, and northern 


The blindworm Is really a legless lizard. 


Africa. A blindworm is not blind, nor is it a worm. It 
looks like a snake, but it is easily identified as a lizard 
because of its movable eyelids and fragile tail. People 
sometimes call it a s/owworm. It grows to about 50 cen: 
timetres in length. It is generally greyish with a silver or 
bronze sheen to the scales. It lives in grassy areas and 
open woodland. A blindworm crawls with slow, snake- 
like movements and eats slugs. The blindworm is re- 
lated to the g/ass /izard (see Glass lizard). 

Scientific classification. The blindworm belongs to the all- 
gator lizard family, Anguidae. It is classified as Anguis fragilis. 
Bliss, Sir Arthur (1891-1975), was a British composer 
In 1953, he was appointed master of the queen's e 
Bliss established an international reputation with A Col- 
our Symphony in 1922. His ballet Checkmate is fre- 
quently performed. His best work is probably his cham- 
ber music, which is among the finest written in the 
19005. Bliss's chamber music includes an oboe qin 
(1927) and a clarinet quintet (1932). In 1935, he ws 
music for the film Things to Come, based on a nove 
H. G. Wells. Bliss was born in London and studied at 
Cambridge University, England. id 
Blister is a puffy, raised area of skin filled with flu a 
Blisters are usually the result of bruises, burns, alles 
reactions, diseases, or continuous rubbing of the 5 a 
The covering of a blister protects deeper tissues fro! 
infection and generally should not be opened oF T in 
moved. However, a blister should be opened if it is i 
fected. When a blister is opened accidentally, it sho 
be disinfected with an antiseptic and protected by p. 
dressing. Blisters vary in depth, depending on the all 
der involved. Only deep blisters scar. Blood bi 
result from a sharp pinching of the skin. Blood co 
in the blister space. (1939- 
Blitz was the name given during World War 1l d 
1945) to the German attempt to force the United d jd 
dom to surrender by bombing its chief cities. They 
blitz comes from the German blitzkrieg lightning ight 

The Blitz began on Sept. 7, 1940, with a hen raids 
raid on London, followed by a night raid. Daylig sr 
continued up to October 5. London was raided € aber 
night from September 7 to November 2. On bier 
14, the Germans switched their bombers to Cove 


i ir at 
the West Midlands. From then on, they varied their 


‘ack, bombing London, industrial centres, and ports. The 
last big raid on London was on May 10, 1941, when the 
House of Commons was gutted. More than 43,000 men, 
women, and children throughout Britain were killed in 
the Blitz or died from injuries received during it. 
Blitzkrleg was a type of fast-moving warfare devel- 
oped by the Germans during World War II (1939-1945). 
The word means /ightning war. Speedy Panzer, or mech- 
anized, troops smashed holes in the enemy lines, then 
swept through, with dive bombers in support. The Rus- 
sians developed defence in depth against blitzkrieg. 
They allowed the Germans to sweep through. Then, the 
Russians either escaped from their trap, or surrounded 
and destroyed the advancing Germans. German air raids 
onLondon and other British cities during 1940 and 1941 
were called the Blitz. 
See also World War II (The invasion of Poland; The 
Battle of Britain). 
Blixen-Finecke, Karen. See Dinesen, Isak. 
Blizzard is a blinding snowstorm with strong, cold 
winds, A blizzard occurs when a cold air mass moves 
out of the Arctic into the Temperate Zone. The advanc- 
ing heavy, cold air forces the warmer, moist air to rise 
along the boundary between the two air masses. This 
boundary is called a co/d front. The rising action pro- 
duces a heavy snowstorm, which is accompanied by 
cold northerly winds. Many blizzards follow a period of 
Unusually warm weather in winter. 
Ablizzard is strictly defined as a considerable falling 
or blowing of snow with winds of 56 kilometres per 
hour or more. The winds are accompanied by tempera- 
tures as low as — 12° C and visibility less than 150 me- 
tes. A severe blizzard has winds of more than 72 kilo- 
metres per hour accompanied by temperatures of less 
than —12" Cand visibility approaching zero. 
Piizards occur most frequently in the northern Great 
ins of the United States, in Canada, and in various 
me of Russia. They may pile up huge snowdrifts, 
ich completely disrupt daily life. Sometimes all trans- 
portation stops and businesses close for several days. 
loat. See Cattle (Diseases). 
i and tackle is a device used to lift weights and 
&xert large forces. It consists of ropes and pulleys. 
pen are mounted in frames called blocks. Each 
Bt às a hook by which it can be fastened to its sup- 
ed to the load. A single block has one pulley, a dou- 
ock has two pulleys, and so on. 
ce hanical advantage. The term “mechanical ad- 
ble aw is used to indicate the degree to which a sim- 
is rachine, such as a lever or a block and tackle, will 
sped a force (see Machine [Mechanical advantage). 
ae mechanical advantage of a block and tackle is 
Nippon equal to the number of sections of rope 
ckle he the movable block. A single block and 
i erefore, has an ideal mechanical advantage of 
shoul des that a pulling force of 1 kilogram force 
gram for eally, lift a weight of 2 kilograms. (One kilo- 
Mass of T kgf, is defined as the force required to lifta 
IMeasuri kilogram. It is equal to 9.8 Newtons. See Force 
ti ec Forcel) In practice, however, some addi- 
Mays ‘ort is required to overcome the friction that is 
other eee between the rope and the pulley. In 
With a ems the weight that can, in practice, be lifted 
ng force of 1 kilogram force is less than 2 
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Block and tackle is a device used to perform such tasks as lift- 
ing weights and moving heavy machinery. Various types of 
block and tackle have different combinations of pulleys, above. 


kilograms. Therefore, the actual mechanical advantage 
of a single block and tackle is less than 2. 

Additional pulleys decrease the distance the load 
moves, to the same extent that additional pulleys in- 
crease the ideal mechanical advantage. For example, a 

ulling force of 10 kilograms force can (neglecting fric- 
tion) lift a mass of 20 kilograms with a single block and 
tackle. But the 10-kilograms force has to act over a dis- 
tance of 12 centimetres to make the 20-kilogram weight 
rise 6 centimetres. With a double block and tackle, the 
same force of 10 kilograms force will lift a weight of 40 
kilograms. But now the effort must be applied over 24 
centimetres to raise the 40-kilogram mass 6 centimetres. 

chain, also called a differential hoist, has 

one pulley in the lower block, to which the load is fas- 
tened. The upper block has two pulleys of different 
sizes. These pulleys are joined so that they turn to- 
gether. To raise the load, the upper pulleys are turned 
by pulling on the chain leading from the larger pulley. 


As it turns, the larger pulley raises one of the chains that 
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support the load. At the same time, the smaller pulley 
lowers the other chain. Because the pulleys differ in 
size, the larger one raises one chain more than the 
smaller pulley lowers the other chain. As a result of this 
difference, the load is raised. 

See also Crane; Pulley; Wheel and axle. 

Block printing is a method of reproducing a picture 
in which the artist uses a thin block of wood, linoleum, 
or similar material to make the image. Block printing is 
one of the most important kinds of printmaking. 

In block printing, the artist first sketches the picture 
on the block with a pencil or pen. The lines and areas to 
be printed are left untouched, but the rest of the block 
is slightly cut away with knives or chisels called gouges. 
Next, the artist spreads thick ink on the raised, uncut 
parts of the block with a brayer (roller). Then a sheet of 
paper is pressed onto the block, transferring the inked 
image onto the paper. The print on the paper is a re- 
verse image of the drawing on the block. To print a pic- 
ture in several colours, the artist must cut a different 
block for each colour. 

Historians believe that the Chinese invented block 
printing during the 700s. The technique was first used in 
Europe in the 1200's to print designs on fabrics. In the 
13005, paper became widely available in Europe, and 
artists were soon using paper for printing religious pic- 
tures and playing cards. 

See also Hokusai (picture); Japanese print; Woodcut. 
Blockade is the patrolling of an enemy countrys 
coasts by warships and planes to keep the country from 
receiving the goods it needs to wage war. Countries 
with adequate naval forces can use a blockade to keep 
their enemies from getting arms, munitions, and even 
food from neutral countries. 

No country has the right to declare a blockade unless 
it has the power to enforce it, according to international 
law. This rule was established by the Declaration of Paris 
at the close of the Crimean War in 1856. Other rules for 
a blockade were set down in the Declaration of London 
in 1909. This stated that a country must declare a block- 
ade formally and must notify neutral countries. The Dec- 
laration also provided that a blockade must not be ex- 
tended beyond the coasts and ports belonging to or 
occupied by an enemy. 

A different kind of blockade, used by both the United 
Kingdom (UK) and the United States during World War 
Il, was the blacklist. This listed business firms and indi- 


viduals in neutral countries who were trading with the 
enemy. The companies and individuals on the blacklist 
were not allowed to buy goods from the United States 
or the UK. This prevented Germany, Japan, and Italy 
from getting goods that would otherwise have been 
bought for them by neutral countries. 

Paper blockade is a blockade that has been de- 
clared by a country that does not have the power to en- 
force it. Napoleon declared such a blockade against 
England in 1806, and England declared one in return 
against France (see Continental System). Both countries 
then seized neutral vessels for their own use. The Ger- 
man submarine blockade of the British Isles during 
World War I was considered by other countries to bea 
paper blockade. A real blockade is established only 
when an area is guarded by a naval force so large thata 
merchant ship finds it almost impossible to "run the 
blockade" and bring a cargo into the affected area. 

Pacific blockade is a peacetime blockade. President 
John F. Kennedy of the United States ordered a pacific 
blockade of Cuba in 1962 to halt shipments of missiles 
to the country (see Cuba [The Cuban Missile Crisis). A 
country may also use a pacific blockade to force another 
country to do what it wants. In this case, the blockade 
applies only to ships of the country being blockaded. 
Many international legal authorities believe such a 
blockade is illegal. 

See also Contraband; Embargo. 

Bloemfontein (pop. 126,867; met. area pop. 300,150 is 
the judicial capital of South Africa. The country's highest 
court, the Appellate Division of the Supreme Court, 
meets in Bloemfontein. Cape Town is South Africa's leg 
islative capital, and Pretoria is its administrative capital 
(see South Africa lintroduction]). In 1994, the national 
government began considering proposals to reallocate 
the powers of the three capitals. Bloemfontein is also 
the capital of the Free State, a province of South Africa 
Bloemfontein is an Afrikaans word meaning fountain 0) 
flowers. Afrikaans is one of the official languages of 
South Africa. For the location of Bloemfontein, see 
South Africa (political map). 3 

In the 18305 and 1840s, Boers (Afrikaans-speaking 
farmers) established a settlement in the area that is now 
Bloemfontein. In 1845, Bloemfontein became the centre 
of British administration in the area. In 1854, it became 
the capital of the Orange Free State. Bloemfontein hasa 
university and an agricultural school. 


Making a block print. The artist draws a reversed image of the picture he wants on a block of li- 
noleum and then cuts out the areas not required, using a sharp tool, /eft The surface of the block 


is then coated with ink, centre. Finally a sheet of paper is pressed ont th 
inked image onto the sheet, right. ud s Ei ErOrDa remo pa 


The 

ke portance e blood has been appreciated since ancient 
taped d P ledge of blood's role in health and disease has 
Licodia icantly. For thousands of years, people believed 
bi The Keene would allow illness to flow out of a sick per- 
ling the Apo above shows a physician bleeding a patient 
raving diese doctors know that giving blood—not 
tentrecelving a blood die m e phota on the right shows a pa- 
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Blood i Tw 
Ee be life-giving fluid that flows through the 
pumps blo ids cannot live without it. The heart 
oygen aah to all our body cells, supplying them with 
on dioxide ood. At the same time, blood carries car- 
lood also Pets other waste products from the cells. 
seady, and ights infection, keeps our temperature 
netions, B Ties chemicals that regulate many body 
hod aaa even has substances that plug broken 
p and so prevent us from bleeding to death. 
blood nu ^u combines with certain cells—the red 
colour, Thus p blood takes on its characteristic red 
broken vess je that escapes from the body through 
Yenin the air pou bright red because of the oxy- 
that same brilli ood carrying oxygen to body cells has 
shred afte iant red colour. But it turns a dark brown- 
~ ga tan up hg > 
ie and the mot blood in your body depends on your 
Weighs 80 kil itude at which you live. An adult who 
kilogram ae has about 5 litres of blood. A 40- 
ilogram uh d has about half that amount, and a 4- 
thigh dies has about 250 millilitres. People who live 
May have y les, where the air contains less oxygen, 
low Crude 2 litres more blood than people who live 
tento body UM extra blood delivers additional oxy- 
is arti sepa 
lood dew discusses the blood of human beings. 
Inds, ieee cites through the bodies of dogs, cats, 
ch simple a and most other kinds of animals. Only 
| animals as jellyfish and sponges do not 
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need blood to live. For information about blood in some 
types of animals, see Circulatory system (The circula- 
tory system in other animals), See also Mammal (Internal 
organ systems); Insect (Circulatory system). 


The composition of blood 


Blood consists of cells that move about in a watery 
liquid called plasma. The cells are known as formed ele- 
ments because they have definite shapes. Three types of 
cells make up the formed elements: (1) red blood cells, 
(2) white blood cells, and (3) platelets. A microlitre of 
blood normally contains about 4 million to 6 million red 
blood cells, 5,000 to 10,000 white blood cells, and 
150,000 to 500,000 platelets. The red and white blood 
cells are also called corpuscles. 

Plasma is the liquid, straw-coloured part of blood. It 
makes up about 50 to 60 per cent of the total volume of 
blood. The formed elements account for the rest. 

Plasma consists of about 90 per cent water, Hundreds 
of other substances make up the balance. They include 
proteins that enable blood to clot and to fight infection; 
dissolved nutrients (foods); and waste products. Plasma 
also carries chemicals called hormones, which control 

rowth and certain other body functions. 

Red blood cells, also called erythrocytes, carry oxy- 

en to body tissues and remove carbon dioxide. A red 
blood cell has a flat, disclike shape. It is thinner in the 
middle than at the edges—somewhat like a ring dough- 
nut without the hole. 

Red blood cells consi 
oxygen-carrying protein 
our. The cells also contain c 


st mainly of haemoglobin, an 
that gives them their red col- 
hemicals, particularly en- 
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Blood cells 
i i d cells carry oxy- 
ntains three types of cells, which perform many vital tasks. (1) Red bloo 
Leaps dise (2 White blood cells help the body fight infection and deye. cp 
plug leaks in blood vessels and help begin the process leading to the formation of a blood clo 


Red blood cells 


zymes. Enzymes enable the cells to carry out necessary 
chemical processes more effectively. A flexible mem- 
brane surrounds each red blood cell. The membrane is 
so flexible the cells can squeeze through the tiniest 
blood vessels. Most kinds of cells have a nuc/eus, a cen- 
tral structure that controls many cell activities. But ma- 
ture red blood cells have no nuclei. 

White blood cells, also called /eucocytes, fight infec- 
tions and harmful substances that invade the body. Most 
of the cells are round and colourless. They have several 
sizes, and their nuclei differ in shape. Some kinds of 
white blood cells kill bacteria by surrounding and di- 
gesting them. Other kinds produce antibodies, proteins 
that destroy bacteria, viruses, and other invaders or 
make them harmless. 

Platelets, also known as thrombocytes, are disclike 
structures that help stop bleeding. They are the smallest 
formed elements. If a blood vessel is cut, platelets stick 
to the edges of the cut and to one another, forming a 
plug. They then release chemicals that react with fibrin- 
ogen and certain other plasma proteins, leading to the 
formation of a blood clot. 


What blood does in the body 


The major jobs of blood are to transport oxygen and 
nutrients to body tissues and to remove wastes. To ac- 
complish these tasks, blood must flow to all parts of the 
body. It does so by means of our circulatory system, 
which consists of the heart, a vast network of blood ves- 
sels, and the blood itself. 

The heart pumps blood to all the body tissues, Blood 
leaves the heart through arteries and returns through 
veins. Within the tissues, the arteries become smaller 
and smaller. The smallest blood vessels are the capil- 
Jaries. They connect the tiniest arteries and the tiniest 
veins. Oxygen, food, and other substances pass from the 
blood through the thin capillary walls into the tissues. 
Carbon dioxide and other wastes from the tissues also 

pass through the capillary walls and enter the blood- 
stream. Blood returns to the heart through ever-larger 
veins. For more information about how blood moves 
through the body, see Circulatory system; Heart. 


White blood cell 


Platelets 


Carrying oxygen and carbon dioxide. All living 
cells in per m3 continuously absorb oxygen and give 
off carbon dioxide. Oxygen is carried to your body tis- 
sues mainly by haemoglobin in the red blood cells. Each 
molecule of haemoglobin binds easily with four mole- 
cules of oxygen. 

Venules Vein 


Artery Capillaries 


Capillaries form an "exchange system’ for the blood. Bloat 
carrying food and oxygen, flows from the arteries, tae 
the smaller arterioles, into the capillaries. In the capil e. d 
the blood exchanges food and oxygen for waste mater! ka 
that are given off by the body cells. The blood return 
wastes to the heart by way of venules and veins. Then d 
heart pumps the wastes to such organs as the liver, lungs, 
and kidneys, where the wastes are removed. 


Carbon dioxide 
and other wastes 


Oxygen 


capillaries are so small that blood cells must pass e 
through them in single file. Food and oxygen neede! walls. 
cells of the body ooze out through the thin capillary y y 
Carbon dioxide and other waste materials from me oun! 
cells squeeze back through the walls into the bloods ei 
The blood then returns these waste materials to the 
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d does in the body 


asa fluid highway, carrying 
disease-fighting cells, and hor- 
ical messengers) throughout 
‘also carries away wastes for dis- 
ram below shows some areas 
ere important exchanges or 
ing the blood take place. 


Oxygen 
Capillaries 


Blood carries hormones throughout 
the body. The pituitary gland, shown 
here, releases several hormones that af- 
fect nearly every tissue in the body. 


de In the lungs. Each 
millions of air sacs 
which are sur- 
capillaries. As blood 
gh these capillaries, it k 
on dioxide and picks / d Wastes and 
glucose 


Blood carries food and 
wastes to the liver. The 
liver filters harmful chemi- 
cals and microorganisms 
from the blood. It also 
stores a form of glucose, a 
sugar that provides energy 
for body cells. When the 
body needs energy, the 
liver releases its stored 
glucose into the blood- 
Stream. 


wastes dissolved 
and excrete 
the body as urine. Nutrients 
LN 
- Villus 


1] 


Blood absorbs nutrients in the small Intes- 
tine. The wall of the small intestine consists of 
millions of tiny, fingerlike projections called 
villi. Capillaries in the villi absorb nutrients 


itransports disease-fighting cells to | food and transport them to body cells. 
"of an infection. An infected cut, for | R i 
neutrophils oe white blood cells called 
utrou These cells destroy germs by 
ad and engulfing th 
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When you inhale, air enters the a/veo// (air sacs) of 
your lungs. Oxygen from the air passes through the 
walls of the capillaries that surround each alveolus and 
binds with haemoglobin. Some oxygen also dissolves in 
the plasma. The bonds that hold haemoglobin and oxy- 
gen molecules together react to oxygen levels in the 
cells. If the oxygen levels are low, the bonds break eas- 
ily, releasing oxygen. 

Your cells use oxygen to produce energy. The proc- 
ess creates carbon dioxide, which passes from the cells 
through the capillary walls. Most carbon dioxide enters 
the plasma, but some attaches to haemoglobin. When 
the blood reaches the capillaries in your lungs, the car- 
bon dioxide enters the alveoli and is exhaled. See 
Haemoglobin; Lung; Respiration (Internal respiration), 

Transporting nutrients and wastes. Food reaches 
your body tissues by means of the blood. After food 
passes through your stomach, it enters the small intes- 
tine, where digestion is completed. The wall of the small 
intestine has millions of tiny, fingerlike projections 
called vill, The villi absorb digested food molecules, 
which enter the capillary network of each villus and pass 
into the blood. Many nutrients bind with the plasma 
protein a/bumin, which carries them to body tissues. 

Your cells use nutrients to produce the energy 
needed for cell growth, reproduction, and other func- 
tions. In producing energy, the cells create waste prod- 
ucts. Like nutrients, wastes enter the bloodstream 
through the capillary walls. Many wastes bind with albu- 
min or dissolve in the plasma, which transports them to 
the liver. The liver filters wastes and other harmful sub- 
stances from the blood. It converts some wastes into a 
compound called urea. The blood carries urea to the 
kidneys, which remove it in urine, See Digestive Sys- 
tem; Intestine; Liver; Kidney. 

Protecting against disease. White blood cells play 
an important role in your immune system, which helps 
your body resist disease-causing substances. The inva- 
Sion of a harmful substance activates the white blood 
cells. They then work to destroy it, Some proteins in the 
plasma also help fight disease, There are five main 
groups of white blood cells. 

Three kinds of white blood cells attack and destroy 
germs, especially bacteria, in a process called phago- 
cytosis. |n phagocytosis, a white blood cell surrounds a 
germ and then kills it with enzymes, Such white blood 
cells are called phagocytes. 

Neutrophils are the most numerous phagocytes. They 
fight mainly bacterial infections. When bacteria invade 
the body, neutrophils leave the bloodstream and travel 
to the infected area. Monocytes, like neutrophils, leave 
the bloodstream and migrate to infected tissues, where 
they mature and become macrophages. Macrophages 


not only kill germs but also destroy cancer-causing cells. 


In addition, they help begin antibody production. Eosin- 
ophils, a rare third kind of phagocyte, defend the body 
against parasites. 

Members of a fourth group of white blood cells, lym- 
phocytes, do not perform phagocytosis. Instead, they 
have a key part in the body's immune system by recog- 
nizing and responding to specific viruses, bacteria, and 
other invaders. There are two major kinds of lympho- 
cytes—B cells and T cells. B cells produce antibodies 
and release them into the plasma, where they circulate 


The destruction of bacteria by a macrophage—a kind of 


white blood cell—is shown above. In the top photo, the macro, 
phage approaches a cluster of bacteria. In the middle fai 
macrophage has begun to surround the germs. In the e 
photo, the macrophage has engulfed the bacteria, which ! 
destroy with enzymes. 


in the form of g/obulin proteins. Such proteins, epe 
cially gamma globulin, fight infection (see Globulin; 
Gamma globulin). T cells release substances that coi, 
trol B-cell activity. They also produce substances t T 
tivate monocytes and so help destroy harmful orga! 
isms, 
The chief function of a fifth group of white blood " 
cells, basophils, is uncertain. Like eosinophils, they ? 
rare blood cells, pus 
To learn more about how white blood cells heP 
fight disease, see Immune system. ; 
Carrying hormones. Organs called endocrin? à 
glands produce hormones and release them direct 


into the blood. The hormones enter the plasma and act 
as chemical messengers.” When a hormone reaches a 
part of the body it regulates, it may affect growth, repro- 
ductive processes, how the body uses food, or some 
other function. See Gland; Hormone. 

Distributing body heat. All cell activities produce 
heat. But some cells, particularly those in muscles and 
glands, create more heat than others. The heat enters 
your bloodstream and travels throughout your body. Ex- 
cess heat escapes through your skin. If blood did not 
distribute heat, some body areas would become ex- 
tremely hot, while others would remain extremely cold. 
Thus, blood circulation regulates body temperature. 


How the body maintains its blood supply 


You cannot live without a proper supply of healthy 
blood. In addition, the amounts of the various blood 
components (parts) must change constantly as the needs 
ofyour body change. Substances called haematopoietic 
growth factors govern the production of the red cells, 
white cells, and platelets. Your body maintains its blood 
supply by (1) regulating the volume of blood compo- 
nents, (2) controlling bleeding, and (3) replacing worn- 
out blood components. 

Regulating the volume of blood components. The 
volume of each blood component continuously adjusts 
tomeet the body's needs. The plasma proteins, espe- 
tially albumin, control the movement of plasma be- 
tween the capillaries and the cells. Normally, only dis- 
Solved substances, such as nutrients, pass from the 
plasma through the capillary walls. But if the amount of 
albumin falls below normal, plasma may escape into tis- 
Sues. In contrast, if the concentration of albumin is high, 
Water from the tissues enters the plasma. 

j The volume of red blood cells depends on how much 
on body tissues require. The kidneys produce a 
^ one called erythropoietin that stimulates output of 

e cells. When the tissues need oxygen, the kidneys 
Bice increased amounts of erythropoietin, causing 
b production to rise. When oxygen need falls, 
edi ropoietin output drops. Certain diseases also may 

ce the production of red blood cells. 
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Other haematopoietic growth factors control the 
number of white blood cells and platelets, which also 
increase and decrease according to the condition of the 
body. For example, an infection leads to a rise in the 
number of germ-fighting white blood cells. Similarly, se- 
vere bleeding can cause an increase in the number of 
platelets, thus improving the blood's ability to clot. 

Controlling bleeding. You would bleed to death 
from a small cut if your blood did not coagulate (clot). 
An injured blood vessel causes platelets to stick to the 
damaged surface and to one another, forming a plug. 

The plasma contains proteins called clotting factors. 
They normally circulate in an inactive form in the blood. 
But if a blood vessel suffers damage, the platelet plug 
and the injured vessel give off chemicals that react with 
the clotting factors. Eventually, the plasma protein fibrin- 
ogen changes into sticky strands of fibrin. The strands 
crisscross one another, creating a mesh that holds red 
blood cells and the platelet plug tightly to the site of 
bleeding. The fluid is squeezed out, and a solid plug— 
the clot—forms. A clot on the skin surface is a scab. 

Occasionally, a clot may occur in an undamaged ves- 
sel that has no bleeding. Such a clot, called a thrombus, 
may block the flow of blood to tissues beyond the clot 
and cut off food and oxygen to those tissues. If a clot 
blocks an artery that nourishes the heart, a coronary 
thrombosis results, which may cause a heart attack (see 
Coronary thrombosis). If a clot blocks an artery to the 
brain, a stroke may occur (see Stroke). 

Blood contains substances that dissolve clots as well 
as substances that produce them, The clot-dissolving 
substances are activated when clotting occurs to control 
its extent and duration. 

Replacing worn-out blood components. Each 
formed element can live only a particular length of time, 
and so your body must continuously replace worn-out 
cells. Red blood cells live about 120 days, and platelets 
about 10 days. The life span of white blood cells varies 
greatly. For example, neutrophils live only a few hours, 
dying soon after they perform phagocytosis. But some 
lymphocytes live many years, thus providing long-term 
immunity against certain diseases. 


Clotting helps prevent blood 
Joss from an injured vessel. 
Platelets immediately stick to 
the surface of a damaged 
blood vessel, forming a tem- 
porary plug at the site of in- 
jury, far left. A series of chem- 
ical reactions then takes place. 
Eventually, sticky strands of a 
substance called fibrin form a 
mesh that traps red blood 
cells, creating a clot, near left. 
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Destruction of worn-out blood components. Two 
body organs—the liver and the spleen—remove worn- 
out red blood cells from the bloodstream and break 
them down. The liver uses colouring matter from the 
old cells in producing a digestive liquid called bile. The 
iron from haemoglobin is reused by the body to make 
new red blood cells, Worn-out white blood cells mi- 
grate to body tissues, where they die. Platelets probably 
wear out plugging tiny leaks in blood vessels. 

Formation of new blood components. The core of 
human bones is filled with a soft red or yellow sub- 
stance called marrow. In adults, the red bone marrow 
produces millions of blood cells per second, Red mar- 
row occurs mostly in flat bones, such as the vertebrae, 
sternum, ribs, and skull. All blood cells begin in the mar- 
row as stem cells. They develop into more mature pre- 
cursor cells, each of which forms many red blood cells, 
white blood cells, or platelets. 

As red blood cells develop in the marrow, they make 
haemoglobin. They also shrink and lose their nuclei. At 
maturity, they enter the bloodstream through tiny 
blood-filled cavities, called sinuses, in the marrow. 

Although all white blood cells originate in the red 
bone marrow, lymphocytes—the T cells and B cells—ma- 
ture elsewhere in the body. T cells enter the blood- 
stream through the sinuses and move to the thymus, a 
gland near the base of the neck, where they complete 
their development. The mature T cells then travel to 
structures called /ymph nodes, which occur in many 
areas of the body. B cells complete their maturation in 
the lymph nodes and spleen. 

Platelets develop in the red marrow into large precur- 
sor cells called megakaryocytes. They eventually split 
into fragments, each of which becomes a platelet and 
enters the bloodstream. 


Blood groups 


The membranes of red blood cells contain proteins 
called antigens. More than 300 red-cell antigens have 
been identified. Based on the presence or absence of 
particular antigens, scientists have classified human 
blood into various groups. 

The significance of blood groups. Blood-group 
classifications have extreme importance in certain medi- 
cal procedures. Information about blood groups has 
also been used in law and anthropology. 

In medicine, the chief use of blood groups is to de- 
termine whether the blood of one person, called a 
donor, can be transfused into the body of a patient with- 
out rejection or serious reaction. In almost every per- 
son, the plasma contains antibodies that react to certain 
antigens not present on the surface of that person's own 
red blood cells. During a transfusion, dangerous agglu- 

tination (clumping) of the red blood cells may occur if 
antibodies in the patient's plasma bind to antigens on 
the donor's red blood cells. The clumping can block 
small blood vessels and result in severe illness or even 
death. No one’s plasma normally contains antibodies 
that bind with the person's own red-cell antigens. 

The most serious transfusion reaction is the rapid de- 
struction of the transfused red blood cells. This may 
lead to shock, kidney failure, and sometimes death. 
Other reactions may include fever, shaking, and chills. 

Before a patient has a transfusion, hospitals always 


perform a cross-match, a test in which a sample of the 
donor's red blood cells is mixed with a sample of the pa- 
tient's plasma. If clumping occurs, the patient does not 
receive blood from that donor. Cross-matching thus re- 
duces the possibility of dangerous transfusion reactions, 

The membranes of white blood cells carry proteins 
called HLA antigens. Doctors use the presence of these 
antigens to help determine whether an organ or tissue 
from a certain donor can be safely transplanted intoa 
patient (see Tissue transplant). 

In law. Forensic scientists have used blood groups to 
help uncover the identity of criminals. For example, a 
blood specimen from the scene of a crime can be com- 
pared with that of a suspect. Such comparison cannot 
positively identify a criminal, but it might eliminatean 
innocent suspect. 

The antigens on red blood cells are inherited, and so 
blood tests have been used in paternity cases, in which 
a man is accused of being a child's father. The tests can- 
not prove that a certain man fathered a certain child, but 
they can sometimes prove that he did not. The use of 
blood tests in paternity and other parenthood cases has 
now been largely replaced by studies of the DNA 
molecules in blood cells. DNA carries hereditary infor 
mation in all the body cells, and such tests are almost 
100 per cent accurate in determining parenthood. 

In anthropology. Many anthropologists have used 
blood-group frequencies to separate people into races 
and subraces. But that method of racial identification has 
not been successful. Blood-group antigens apparently 
do not differ among races, possibly because the races 
have intermarried throughout the ages. 

The ABO blood groups make up the leading system 
of blood classification. The system classifies human 
blood into four main types, or groups. The types are 
based on the presence or absence of two antigens, 
called A and B, on the surface of red blood cells. (f 
the cells have only antigen A, the blood is type A. The 
plasma contains anti-B antibodies, which clump cells 
having antigen B. (2) If the red cells have only antigen By 
the blood is type B. The plasma contains anti-A anti- 
bodies, which clump cells having antigen A. (3) ru 
cells have both antigens A and B, the blood is type A 
The plasma contains neither anti-A nor anti-B antib 
(4) If the red cells have neither antigen A nor antigen B 
the blood is type O. The plasma contains both anti-A an 
anti-B antibodies. Worldwide, type O blood is the 
common, followed by type A. Relatively few people 
have type B, and even fewer have type AB. ABO. 

Doctors prefer to use donor blood of the same 
type as that of the patient to avoid clumping during he 
transfusion. But in an emergency, type O blood mi 
transfused into patients of any blood type. This is W vi 
group O blood is known as the universal donor. Sd 
larly, type AB patients may be able to receive bii dies 
blood in an emergency because they have no antil a F 
to A or B antigens. But even then, hospitals perform 
cross-match to ensure that no clumping will occur. 

A patients should never receive type B blood, and 
B patients should never receive type A blood. _ jasmā 

In most cases, it does not matter if the donor's P E 
contains antibodies that clump the patient's red bia a 
cells. The plasma dilutes rapidly in the patients blo 
making the risk of clumping slight. 


Transfusion reactions between ABO blood types 


Sale combinations 
Blood type of donor 


Type AB ———_————~ Type AB 
TypeA — TypeABorA 
Type. —— Type AB or B — — ý 
Type O —————— Type AB, A,B, or O 

————— 
Unsafe combinations 


Blood type of patient 


Blood type of donor Blood type of patient 
Type AB Type A,B, or O — 
TypeA —_——~ TypeBorO 


Type A or O ————> 


Rh blood types form the second major blood-group 
system. People who have Rh antigens on their red blood 
tells are Rh positive. The antigen itself is called the Rh 
factor, People who lack the factor are Rh negative. Most 
people are Rh positive. 

Plasma has no natural antibody to the Rh antigen. But 
Rhnegative people may build up antibodies called 
anti-Rh if they receive a transfusion of Rh-positive blood. 
enor blood usually dilutes quickly, and so the anti- 

dies create no problems. But clumping will occur 
later if an Rh-negative patient receives another transfu- 
sion of Rh-positive blood, which causes the anti-Rh to 
"rpm Rh-positive blood. A mixing of Rh-negative 
ose blood can also happen if an Rh-negative 
hi Becomes pregnant with an Rh-positive baby. If 
Rec the baby's red blood cells enter the woman's 
E anti-Rh may build up in her plasma. The situation 
d use serious problems if the mother later becomes 

mn with another Rh-positive baby. See Rh factor. 
bing is blood groups. Many other systems for classi- 
Duty, T have been developed. They include the 
Tu ell, Kidd, Lewis, Lutheran, MNS, and P systems. 
gh ural antibodies to the antigens in these systems 

r rarely. Apart from the A and B antigens of the 
Mi em and the Rh factor, most red-cell antigens do 
Produce strong or dangerous reactions. 


Medical uses of blood 


Pod transfusions. The ability to transfuse blood or 

Glitiess [orent into sick or injured people has saved 

adult suddenly and revolutionized patient care. If an 

may ay loses more than 1 litre of blood, death 

tansfusio unless the person receives a transfusion. 

oes not ns can also help patients whose bone marrow 

sions drin enough blood cells. In addition, trans- 
lood n ace blood lost during surgery. aq 

Sterile ba anks collect blood from donors and store it in 

revent Se with a preservative and a chemical to help 

bod com, tting. Generally, patients need only one 

Son, blood (ne such as red blood cells. For that rea- 

poren cad banks separate most whole blood info com- 

ated and st ore storage. Whole blood can be refriger- 

Cells, and red for 21 to 49 days. Plasma, red blood 

Stored ficta other components can be frozen and 
Some a p to several years. 

PS caes may be transmitted from a donor to à 

fore sen rough a transfusion. Laboratory workers there- 

een all donated blood for the presence of hepa- 


Blood 399 


Before a blood transfusion, 
doctors mix samples of the 
donor's red blood cells and 
the patient's plasma to make 
sure no unsafe reactions will 
take place. Combining certain 
blood types causes red cells 
in the donor blood to clump 
(stick together). Clumping may 
block small blood vessels and 
cause the patient to become 
seriously ill or even die. 


Clumping reaction 


titis, AIDS, and certain other infectious diseases. In addi- 
tion, a cross-match must ensure that no dangerous reac- 
tions will result. See Blood transfusion. 

Blood tests. Doctors use two main types of blood 
tests: (1) screening tests and (2) diagnostic tests. 

‘Screening tests help doctors detect unsuspected 
problems in patients. For example, a blood count calcu- 
lates the number of red and white cells and the amount 
of haemoglobin in a sample of blood (see Blood count). 
A haematocrit measures the volume of red blood cells 
compared with other blood components. Abnormalities 
revealed by either test may indicate a disease or a defect 
in blood-cell production. 

Doctors use various other blood tests to detect cer- 
tain diseases. For instance, a test that shows a high level 
of glucose (sugar) in the blood may indicate diabetes, a 
disease in which the body does not use sugar normally 
(see Diabetes). A blood test that reveals a high level of 
the waste product urea may indicate a disorder of the 
kidneys, which filter urea from the blood, Doctors also 
screen patients blood for high levels of cholesterol, 
which has been associated with an increased risk of 
heart disease (see Cholesterol) 

Diagnostic tests help doctors discover the causes of 
some conditions. For example, anaemia (an abnormally 
low number of red blood cells) may result if the diet 
does not include enough iron, vitamin B,;, oF folic acid. 


The size of a patient's red blood cells can reveal which 


nutrient the body needs. If the anaemia results from too 

little iron, for example, the red cells are unusually small. 

But if it results from not enough vitamin Bıy the cells are 
unusually large. 

A differential white count test tells a doctor the per- 
centage of each type of white blood cell in a patient's 
blood. An extremely high number of white blood cells 

ukaemia, a form of cancer. On the other 


may mean /ei 
hand, a low neutrophil count may indicate an inability to 


fight infections effectively. à 
sts as a platelet count and a clotting 


rs learn of certain bleeding disorders. 
The tests may also be performed before an operation to 
determine whether the patient might bleed excessively 
during surgery. 

Blood disorders 


Disorders of the blood involve overproduction, un- 
derproduction, or excessive destruction of blood cells. 


Certain infections also can affect the blood. 
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Centers for Disease Control and Prevention 
Donated blood is tested by a laboratory worker for the pres- 
ence of certain infectious diseases. Such screening helps pre- 
vent transmission of hepatitis and AIDS during transfusions. 


Anaemia results from abnormally low levels of red 
blood cells or haemoglobin. A severely anaemic per- 
son's blood carries too little oxygen to meet the needs 
of body tissues. 

Various conditions may cause anaemia. One main 
cause is insufficient production of red blood cells by the 
bone marrow. The underproduction may stem from nu- 
tritional deficiency, disease, or infection. In addition, 
blood loss from an injury often results in anaemia. Ex- 
cessive haemolysis (destruction of red blood cells) may 
also cause anaemia, Two hereditary diseases—sick/e cell 
disease and thalassaemia—involve haemoglobin abnor- 
malities. Doctors use diet therapy, drugs, or transfusions 
to treat anaemia, depending on its cause. 

White-cell abnormalities. Leukaemia arises from 
uncontrolled and excessive production of immature or 
mature white blood cells. Doctors do not know exactly 
what causes the cancer. They use drugs, radiation, and 
blood transfusions to treat it. 

The blood has an unusually low number of white 
blood cells in a disorder called leucopenia. It can result 
from exposure to certain drugs, diseases, or infections, 
In neutropenia, the most common type of leucopenia, 
the number of neutrophils is sharply reduced, People 
with neutropenia have an increased risk of infection be- 
cause their blood lacks enough neutrophils to defend 
the body against harmful bacteria. 

Bleeding disorders come from a disruption of the 
blood's ability to clot. Most such disorders result from 
abnormally low levels of clotting factors in the plasma 
or from an abnormality of the platelets. 

A lack of some clotting factors causes haemophilia, a 
hereditary condition in which the blood coagulates ex- 
tremely slowly. Haemophiliacs risk sudden, unexplained 
bleeding; severe bleeding from minor injuries; and 


bleeding of the joints and internal organs. Doctors treat 
the disorder by injecting the patient with the missing 
clotting factor. 

Platelet abnormalities also affect the blood's clotting 
ability. People with thrombocytopenia—that is, an un- 
usually low number of platelets—risk dangerous epi- 
sodes of bleeding. The low platelet count may be 
caused by certain drugs, infections, or increased plate- 
let use by the body. People with thrombocythaemia— 
that is, an excessive number of platelets—may also risk 
abnormal bleeding as well as abnormal clotting. A short 
age of iron or the presence of cancer or certain other 
diseases may produce the high platelet count. Treating 
the causes of both conditions usually corrects them. 

Infections. Various infections can attack the blood. 
For example, infectious organisms can poison the blood 
and spread throughout the body. In ma/aría, a parasite 
destroys the red blood cells. In glandular fever, a virus 
infects the B cells. In AIDS, one of the most serious in- 
fections carried by the blood, a virus infects the T cells, 
thereby blocking the immune system’s ability to fight 
germs. See AIDS. 


History of blood research 


Scientific interest in blood probably began with the 
Greek physician Hippocrates, who lived during the 400s 
and 3005 B.C. He proposed that all diseases resulted 
from an imbalance of four humours (body fluids)—black 
bile, blood, phlegm, and yellow bile. The theory led b 
bloodletting—the drawing of blood from a vein of a sid 
person so the disease would flow out with the blood. ) 
For many centuries, bloodletting was standard Bp 
treatment. Barbers performed the procedure during the 
Middle Ages. In the late 1700's and early 1800s, a num 
ber of doctors prescribed bloodletting and caused 
many patients to die of excessive blood loss. 

In 1628, the English physician William Harvey de- 
scribed how blood circulates through the body. His 
work became the basis for later discoveries about the 
functions of blood. See Harvey, William. ie 

In 1882, Elie Metchnikoff, a Russian biologist, rae 
ered phagocytosis. His achievement helped spun 
white blood cells kill germs. Also in 1882, an taliana 
ogist named Giulio Bizzozero was the first to corre he 
describe the function of platelets and relate them to 
clotting of blood. e 

As knowledge of blood components grew, i: d 
transfusions increased. Doctors first transfused b! sni 
directly from donors into patients. Most of the atte his 
failed. Then in the early 1900's, Karl Landsteiner, an 
trian-born immunologist, discovered the ABO pe 
types. Cross-matching blood types of donors and pr 
tients led to a dramatic increase in successful mun j 
sions. In 1940, Landsteiner and a colleague, Ae. iin 
Wiener, an American scientist, discovered the pue 

The storage of blood became possible in 1914 T sd 
the addition of nutrients and of chemicals that ho g 
clotting. The first voluntary blood-donor scheme lood 
started in London in 1921. In 1936, the world's firs ott 
bank opened at Cook County Hospital in Chicago y i 
ing World War II (1939-1945), donated blood imet 
lives of many military and civilian casualties. uL 
also used plasma, which at that time could be uus 
longer than whole blood, for emergency transfusi 


| 
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During the 1980s, some hospitals began urging pa- 
tients awaiting non-emergency operations to bank their 
own blood. In this banking procedure, the patient's 
blood is collected and stored for a few weeks before 
‘the operation, ready for use if needed. Return of the pa- 
tients own blood in this way is known as autologous 
transfusion. 

Sclentists today are working to develop blood substi- 
tutes or artificial blood that could replace human blood 
intransfusions. Such research is very important be- 
cause, even with strict precautions, transfusions involve 
atisk of reactions and the transmission of viruses and 
other infections through donated blood. 

— Other current research involves producing and test- 
ing the haematopoietic growth factors responsible for 
the formation of all blood cells. Many of the growth fac- 
tors are available in large quantities for testing in pa- 
tients, They are being used in patients who lack enough 
ted blood cells, white blood cells, or platelets. This re- 
Search into growth factors offers hope of a better life for 
countless people. 
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Questions 


What does a haematocrit measure? 

How does blood deliver oxygen to body cells? 

Why do hospitals cross-match the patient's and donor's red 
blood cells before performing a transfusion? 

How much blood does a 40-kilogram child have? 

How do the ABO blood types differ from one another? 

What is leukaemia? Haemophilia? Anaemia? 

How does blood help keep body temperature steady and safe? 

Where in the body do all blood cells begin? 


What is phagocytosis? 
How does blood circulate through the body? 


Blood, Thomas. See Crown jewels. 
Blood bank. See Blood transfusion. 
Blood clot. See Blood (Blood clottingl. 
Blood count is a test to determine the number of red 
and white cells in the blood. A laboratory technician 
usually obtains blood for the test by pricking a person's 
finger or by taking blood from a vein with a needle. The 
technician mixes the blood with a solution to keep it 
from clotting. Then a drop of this mixture is placed on a 
special piece of glass called a counting chamber. The 
technician uses a microscope to count the number of 
blood cells in the sample. This count also may be taken 
by means of an electronic blood cell counter. On an- 
other piece of glass, the technician spreads a thin film of 
blood and stains it. Using a microscope, the technician 
determines the percentage of different types of white 
blood cells on this glass. Too many white cells may indi- 
cate an infection. Too few cells may mean the blood- 
forming bone marrow is damaged. The colour and num- 
ber of red blood cells may indicate anaemia (see Anae- 
mia). See also Haemoglobin. 
Blood poisoning is a disease involving infectious 
bacteria or bacterial toxins in the bloodstream. In some 
cases, an infection or abscess in the body discharges 
the organisms into the blood. In other cases, the organ- 
isms enter the bloodstream through contaminated nee- 
dies or other unsterilized instruments. Blood poisoning 
can also result from an injury in which a sharp object 
breaks the skin and brings germs into the bloodstream. 
The medical term for the disease is septicaemia. 
Symptoms of blood poisoning include chills, fever, 
aching, weakness, and rash, In many cases, the disease 
results in the blood failing to clot normally. The patient 
may then suffer severe bleeding that can cause death. 
Blood poisoning is extremely dangerous, but most 
atients recover completely with proper treatment. The 
doctor first identifies the infecting organism and deter- 
mines whether the patient has a centre of infection that 
produced it. Such an infected area is treated with antibi- 


otics or drained surgically. The blood poisoning itself is 
treated by injecting large doses of antibiotics into the 


bloodstream. 
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Blood pressure is the pressure that blood exerts 
against the walls of the arteries. The amount of pressure 
depends upon the strength and rate of the heart's con- 
traction, the volume of blood in the circulatory system, 
and the elasticity of the arteries. 

Blood pressure is measured with an instrument 
called a sphygmomanometer. It consists of (1) a cuff or 
wide rubber band that can be filled with air; (2) a hollow 
rubber bulb, which pumps air into the cuff; and (3) a 
gauge, or a glass tube containing a column of mercury. 

To take blood pressure, the cuff is wrapped around 
the patient's arm. A stethoscope is placed over the arter- 
ies of the arm just below the cuff. The pulsations of 

blood in the arteries can then be heard. Air is pumped 
into the cuff, causing it to press down on the arteries. 
This stops the flow of blood, and the sounds stop. Then 
air is slowly let out of the cuff. When the pressure of the 
cuff becomes less than the blood pressure, the blood 
flow returns. The pressure at which the flow of blood re- 
sumes is called the systolic pressure. It represents the 
blood pressure when the heart is contracting. This pres- 
sure is determined by reading the gauge or the scale on 
the mercury tube. As more air is let out of the cuff, the 
sounds become muffled. The pressure at this point is 
called the diastolic pressure. It represents the blood 
pressure while the heart is relaxing. 

Measurements of blood pressure consist of two num- 
bers, such as 120/80, The first number refers to the Sys- 
tolic pressure, and the second number to the diastolic 
pressure. Normal systolic blood pressure for adults is 
about 120 millimetres. Some doctors consider pressures 
over 140 millimetres to be high. They also consider dia- 
stolic pressures of over 90 millimetres to be high. Other 
doctors believe a reading greater than 150/95 indicates 
high blood pressure. Strong emotion, such as anger or 
fear, may lead to a temporary rise in blood pressure. Se- 
vere shock may cause a sharp fall in blood pressure. 

Blood pressure usually rises with age because the ar- 
teries become less elastic and slow down the flow of 
blood. High blood pressure may cause heart failure, a 
stroke, or kidney failure. Doctors call high blood pres- 
sure essential hypertension when its cause is unknown. 
In 1957, scientists synthesized (made chemically) a sub- 
stance in the blood believed to cause high blood pres“ 
sure. Researchers use this substance, called angiotensin 
Il, to study causes of hypertension. 

Low blood pressure is called hypotension. Generally, 
hypotension need not be treated. 

See also Arteriosclerosis; Hypertension. 

Blood test. See Blood (Blood tests). 

Blood transfusion is the transfer of the blood of one 
person into the body of another. A transfusion replaces 
blood or elements of blood in a sick or injured person. 
The process has saved many lives and plays an impor- 
tant role in surgery and other fields of medicine. 

A few successful transfusions took place before the 
1900's. But modern large-scale transfusions became 
practicable only after the discovery of blood types in the 

early 19005. Karl Landsteiner, an Austrian-American im- 
munologist, found that human blood can be classified 
into four ABO types—type A, type B, type AB, and type 
O (see Blood [Blood types]. A person with blood of one 
type who received blood of another type could suffer a 
serious or even fatal reaction. This discovery explained 


why many transfusions had failed. Since then, scientists 
have found many other blood types, such as those 
based on the presence or absence of the Rh factor (see 
Rh factor). These types can affect transfusions, 

In early transfusions, blood was transferred directly 
from the donor (the person giving blood) to the recipi- 
ent (the person receiving the blood). In 1914, the storage 
of blood became possible with the addition of citrate 
and a nutrient sugar, chemicals that prevented clots 
from forming. Today, preserving solutions permit blood 
to be stored for 35 days or longer. 

Blood is a complex tissue made up of several compo- 
nents (parts). It includes solid components chiefly red 
blood cells, along with smaller numbers of white blood 
cells and platelets—suspended in a yellowish fluid 
called p/asma. Plasma contains various proteins, nutri- 
ents derived from food, and clotting substances. Whole 
blood may be used in a transfusion if the recipient has 
lost a large amount of blood. However, most patients 
need only a certain component of the blood. Transfu- 
sion of individual components helps treat such blood 
diseases as anaemia, haemophilia, and leukaemia. 

Blood is stored in facilities called b/ood banks, which 
can provide whole blood or any component. Plasma, 
red blood cells, and certain other components can be 
frozen and stored for as long as several years. The use 
of blood components enables one blood donation to 
help a number of patients. 

How a transfusion Is given. Before a transfusion 
can be given, laboratory tests determine the patients 
ABO and Rh types. Donor blood with the same types is 
selected. Another test, called a crossmatch, makes sure 
that the combination of donor and recipient blood will 
not cause a harmful reaction. 

The container of blood or blood component is sus: 
pended on a stand above the patient. The blood flows i 
through a filter and then through a plastic tube attache! 
to a needle. The needle is inserted into one of the pa- 
tients veins. The doctor decides how much blood to 
give the patient and how fast it should enter the body: 

Doctors and nurses carefully watch patients who i 
ceive transfusions. If a person accidentally receives ti 
wrong type of blood, the body may destroy the dann, 
red cells. This destruction may lead to a severe or bu; d 
fatal reaction unless the transfusion is stopped imme 
ately. Donor blood can also transmit certain Infectious 
diseases, especially hepatitis (inflammation of the live 
and, in rare cases, AIDS (see AIDS). Laboratory d 
help detect contaminated blood and prevent its use 
transfusion. dis 

How blood is collected and stored. Most bloot $ 
collected from voluntary donors. A nurse draws a Un” 

blood from a vein in the donor's arm. The blood is e 
lected in a plastic bag that contains a preserving 50 AB 
tion. The blood bank tests the blood, classifies it by is 
and Rh types, and, in most cases, separates it into CO 
ponents. The whole blood or components then us 
stored. Blood banks try to have enough componen s 
and whole blood of all types to meet expected ned y" 

Blood may also be collected by a process calle Dis 
mapheresis, This process involves passing the bud 
blood through a blood cell separator, a machine 
separates one or more components from the bloot: 
While the desired components are being remove” 


other parts of the blood are returned continuously to 

the donor. Unlike a standard donation, in which about a 
tenth of the donor's blood supply is withdrawn, a hae- 
mapheresis donation may involve passing the donor's 
entire blood volume through the separator twice. This is 
ossible because the plasma and most cellular compo- 
rents are returned continuously to the donor's body. 
Haemapheresis thus enables a blood bank to obtain 
arger amounts of a desired component from a single 
donation. 

Blood donors must meet certain requirements of age, 
health, and weight. The body replaces the withdrawn 
lood within a few weeks. But to protect their health, 
donors may not give blood more often than every few 
months. 

Artificial blood. Since the 19605, researchers have 
nvestigated a number of possible blood substitutes for 
use in emergency transfusions. Certain chemicals and 
such natural substances as haemoglobin can carry oxy- 
gen, but they cannot perform other functions of natural 
blood. These materials may someday be useful in emer- 
Pes as temporary substitutes for lost red blood 

See also Blood; Plasma. 

Blood vessel. See Blood; Artery; Capillary; Vein. 
Bloodhound is a breed of dogs that have a keen 
sense of smell. In spite of its name, the bloodhound is 
esi and has no special fondness for blood. The 
E 4 visis known for centuries, and was originally 
fm. y the monks of the St. Hubert Monastery in Bel- 
Eun sensitive nose enables it to detect foot 
quin e ground and body scent brushed off on 

Rid ee rained bloodhounds usually can follow a trail 
older M e a old. Some can follow trails that are 
Eee: as not been destroyed by rain or 
pee weigh from 40 to 50 kilograms. They 
fided ig tan, red and tan, or tawny coats, a high, 

Ss ah = long, droopy ears, and a wrinkled face. 
Bloodles og (picture: Hounds); Hound. 

iet Revolution. See Glorious Revolution. 

Body] "d is the process of drawing blood from 
eof nh e treatment of disease. Polycythemia is 
teated b el diseases in modern times which is 
ow nud loodletting. In this disease, the blood cells 
dish, A The blood becomes thick and slug- 
neat ited removes the excess amount of blood. 
imes, as one by drawing blood from a vein. In early 
formed igo who were also barbers often per- 
tient. om Ping. Usually, it only weakened the pa- 
eting isal is drawn now only on rare occasions. Blood- 

5a also known as venesection and phlebotomy. 

ay Leech. 
Diet isa spring flower which grows in North 
"e shape d beam: called red puccoon. The leaves 
grow reci e a kidney and are deeply lobed. They 

te or ro y out of the ground. Each stalk has one 
ep o se-tinted blossom. The entire plant contains à 
s pe red sap. 
tissues, loodioot has been used in medicine to shrink 
leather ioe tannin, a substance used in tanning 
bioodrecr an Indians once used the juice of the 
as war paint. 
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Bloomer, Amelia Jenks 


The bloodroot has a single blossom on each stalk. 


classification. The bloodroot belongs to the 
poppy family, Papaveraceae. Itis Sanguinaria canadensis. 
Bloody Assize (1685) was the name given to the assize 
that tried those accused of taking part in Monmouth's 
Rebellion in England. George Jeffreys, the lord chief jus- 
tice, presided over it (see Jeffreys, George; Monmouth, 
Duke of). 
Bloody Sunday. See Lenin, V. I. (Revolt); Russia (His- 
tory [The Revolution of 1905]). 
Bloomer, Amelia Jenks (1818-1894), an American 
temperance reformer and advocate of women’s rights, 
became famous in 1851 for her “Turkish pantaloons,” 
called bloomers. She wore them with a skirt reaching 
below the knees. She was not the first to wear bloom- 
ers, but her journal, the Lily, advocated their use and 
called attention to her. She wore bloomers when she 
lectured. She stopped wearing them in 1859. 

She was born in Homer, Cortland County, New York, 
U.S.A. She married a news- 
paper editor, Dexter Cc 
Bloomer, of Seneca Falls, 
New York, in 1840. The Lily, 
begun as à temperance 
paper in 1849, contained 
news of other reforms as 
well. Mrs. Bloomer also be- 
came deputy postmaster of 
Seneca Falls in 1849. She 
said that she wanted to 
give“a practical demon- 
stration of woman's right to 
fill any place for which she 
had capacity.” 

Bloomer and her family 
moved to Ohio in 1854, 
then settled in Council 
Bluffs, lowa. As a suffrag- 
ette, she continued writing 
and lecturing in favour of 
women’s rights. 


Amelia Bloomer was à 
champion of women's rights. 
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Bloomfield, Leonard (1887-1949), was a leading 
American linguist who developed scientific methods for 
the study of language. He helped establish the school of 
linguistics called structuralism (see Linguistics [Struc- 
turalism)). Structuralists study language forms and pat- 
terns without reference to meaning or content. 

Bloomfield worked mainly with Germanic, Polynesian, 
and American Indian languages and devised a system 
for describing language structures. His book Language 
(1933) became the major text of the American structural 
school of linguistics and a classic in its field. Bloomfield 
also contributed to the practical teaching of reading and 
foreign languages. 

Bloomfield was born in Chicago. He graduated from 
Harvard University and received a Ph.D. from the Univer- 
sity of Chicago. He taught linguistics at the University of 
Chicago and Yale University, Bloomfield helped found 
the Linguistic Society of America in 1924 and later 
served as its president. 

Bloomsbury Group was an informal association of 
English intellectuals who met frequently from about 
1905 to about 1930. The group met in the houses of Vir- 
ginia Stephen, her sister Vanessa, and her brother 
Adrian in a section of London called Bloomsbury. The 
group discussed and debated questions of art, morality, 
philosophy, and religion. As a group, the members had 
no single position on any issue but opposed what they 
felt was the conservatism of English society in matters of 
religion and morality. They also dedicated themselves to 
seeking truth through the use of reason. 

The Bloomsbury Group included the art critics Clive 
Bell and Roger Fry, the author E. M. Forster, the econo- 
mist John Maynard Keynes, and the literary critic Lytton 
Strachey. Another member, the author Leonard Woolf, 
married Virginia Stephen in 1912. She became a noted 
novelist, writing as Virginia Woolf. Other intellectuals 
who sometimes met with the group included the poet 
T. S. Eliot, the author Aldous Huxley, and the philoso- 
pher Bertrand Russell, 

See also Woolf, Virginia; Strachey, Lytton. 
Blossom. See Flower. 

Blow, John (16497-1708), was an outstanding English 
composer of church music. He also wrote such nonreli- 
gious choral works as "Awake, Awake My Lyre" and 
"Begin the Song,” His Venus and Adonis is one of the 
earliest known British operas. Most of his works display 
deep but restrained emotion. Blow was born at Newark, 
in Nottinghamshire, England, 
Blow fly is the name of several kinds of flies. Many 
have bodies coloured a metallic blue or green. Because 
of their appearance, some of these flies are called blue- 
bottles or greenbottles. Some blow flies are the size of 
the housefly, and others are three or four times larger. 
Their eggs are laid in meat, in the bodies of dead ani- 
mals, or in wounds of living ones. Dead meat or living 
tissue in which the eggs have been laid is said to be fly- 
blown. The eggs quickly hatch into wormlike maggots 
which tunnel through the flesh. Blow fly maggots may 
cause disease in people and animals. Blow flies should, 
therefore, be kept out of houses, and great care should 
be used to keep all food out of their reach. Rubbish bins 
should be tightly covered, because blow flies breed in 
them. These flies may produce thousands of offspring in 
a few days. 
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Some blow fly maggots, 
such as screwworms and 
wool maggots, eat the 
body tissue of living ani- 
mals. The eggs are laid in 
open sores in the hides of 
livestock. The infestation of 
fly maggots in the flesh of 
live animals is called myia- 
sis. When they feed in 
large numbers, blow fly 
maggots may cause death 
to farm animals. One 
method of controlling 
these flies is to sterilize male flies by radiation. Females. 
that mate with these males lay eggs that will not de- 
velop. 

Not all the activities of blow flies are harmful. They 
dispose of the bodies of dead animals that would other- 
wise take a long time to decay. Some blow flies pollinate 
plants. 

Scientific classification. Blow flies belong to the blowfly 
family, Calliphoridae, of the true fly order, Diptera. Bluebottles 
are genus Calliphora. Screwworm flies are genus Cochliomyla 
Blowlamp is a device that directs a flame of burning 
petrol or alcohol under pressure. It is used by plumbers 
to melt lead or solder for joining pipes, or to thaw out 
frozen pipes. 

The body of the blowlamp is a metal can, The flame - 
comes out of a nozzle on the top of the can. The size of 
the flame can be changed by means of a valve in the 
nozzle. Air is mixed with the petrol spray at the opening 
leading into the nozzle. The petrol pipe is arranged s0 
that the petrol is heated as it flows toward the be 
Preheating the petrol spray and mixing it with air resu 
in a hot flame. The air is kept under pressure in the 
upper part of the can. Air pressure is produced by à. 
pump in the handle or in the side of the can. n 
Blowpipe is a wooden tube through which a poiso 
dart or clay ball is blown. The simplest blowpipes are 
made from bamboo. More complicated blowpipes are 
made by boring a hole in a wooden pole. The finish Hm 
blowpipe is between about 1.8 and 2 metres long, a^ 
fitted with a mouthpiece and a sight. Blowpipes are 
mainly used to shoot birds and monkeys in dense i. 
ests. The blowpipe was one of the earliest weapons e 
veloped. Some people in the interior regions of p d 
Malaysia, and the Philippines use blowpipes, as do i 
Indians who live in the Amazon region of South Amel 
ica. 

The darts are made from wooden splinters with ha 
cone of pith or cotton wrapped around the base. 
tips are dipped in a poison prepared from the roots, 
bark, or leaves of a vine or tree. The darts are blown 
with a quick puff. 

Blubber is a thick layer of fat that lies under the skin 
and over the muscles of whales, dolphins, porpoises: 
seals, sea cows, and other sea mammals. It prote 

animals from cold. (the 

Whale oil is obtained by heating the blubber ©! 
whale. Manufacturers have used whale oil in such p 
ucts as cosmetics, crayons, glue, margarine, and so 
Eskimos eat blubber. See Whale (Skin and blubber; 
Processing whale products). 
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Blücher, Gebhard Leberecht von (1742-1819), was 
aPrussian marshal, whose arrival with reinforcements 
helped the British defeat Napoleon's army at the Battle 
of Waterloo (see Waterloo, Battle of). Throughout the 
day of June 18, 1815, the French attacked the British 
troops. The Duke of Wellington, knowing that his sol- 
diers could not hold out much longer, anxiously hoped 
for’Bliicher or night.” Blücher finally arrived with his 
Prussian troops, and Napoleon was defeated. 

Blücher also helped defeat Napoleon at Leipzig in 
1813 and helped capture Paris in 1814. He became gen- 
eral field marshal and Prince of Wahlstatt. The people 
named him Marshal Forward. King Frederick William IIl 
ofPrussia gave him the cross with the gold star of the 
Order of the Iron Cross. He was born in Rostock, Ger- 
many, As a youth, he joined first the Swedish Army, and 
then the Prussian Army. B/ucher shoes are named after 
the marshal. 

Blue. See Colour. 
Blue, Billy ( ? -1834), a part-Jamaican black man, be- 
came the first ferryman in Sydney, Australia. He was sen- 
tenced to seven years transportation in Kent, England, in 
196 and arrived in Sydney in 1801. In 1817, Governor 
lachlan Macquarie gave Blue a grant of land on the 
north shore of Sydney Harbour. Blue named his prop- 
erty Northampton Farm. He and his two sons began a 
rowingboat service to transport people across the har- 
bour. Blue was given the nickname Old Commodore. 
Blue baby is a term used to describe a newborn infant 
Whose skin appears blue. The condition of having bluish 
skin is called cyanosis. It occurs when the blood con- 
'iins a less than normal amount of oxygen. Although 
many disorders can cause cyanosis, a blue baby has this 
condition because of an abnormality of the heart. Ab- 
Res that cause cyanosis in babies include defec- 
^t heart valves, holes between the chambers of the 
as heart chambers that are too small to circulate 
" od properly, and defects or blockages in the blood 
ssels that connect with the heart. 

Normally, blood that contains carbon dioxide returns 
aw body to the right side of the heart It is then 
rite lungs, where oxygen replaces the carbon di- 
the left his oxygenated blood returns from the lungs to 

eb ae of the heart and is pumped to all parts of 
(jn ly. But in a blue baby, some unoxygenated blood 
Nee through the body. Thus, the baby's blood has 

er than normal oxygen content and the skin takes 
Ona bluish colour. 
Td blue babies need heart surgery to correct their 
ange on. Some recover with the use of medication. A 
Proportion of blue babies recover fully when 

E properly. 

Tus also Cyanosis; Heart (Congenital heart disease); 

"2 Helen B. 

Blue beech, See Ironwood. 

publican k is the general name for many government 
and o in Britain, including reports of committees 
orts. BI missions, trade statistics, and diplomatic re- 

are) Plue books differ from white papers in that they 


re 
Perd ànd need the protection of covers, which are 


lu 1 
te battle is the familiar name in Australia and New 


Seas, In other parts of the world, similar animals 


and for a stinging animal that drifts on the surface of 
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are called men-of-war (see Portuguese man-of-war 
[picture]. Blue-bottles have gas-filled floats and, hanging 
below them, tentacles that may be up to about 9 metres 
long. The tentacles have hundreds of thousands of tiny 
stinging cells. 

Blue-bottles entangle and stun small fish with these 
tentacles, then pull them up and eat them. Blue-bottles 
can sting bathers severely. Their stings are probably not 
fatal, but they can cause people to faint. Anyone who is 
stung should not rub the affected area with sand be- 
cause this is likely to spread the poison. Washing in 
fresh water causes more poison to be released. Treat- 
ment includes washing with vinegar or methylated spirit 
and scraping off any remaining tentacles. Commercial 
antisting sprays are also available. After washing, an an- 
aesthetic can be rubbed in or an antihistamine prepara- 
tion can be taken. Pain can also be relieved with aspirin, 

Scientific classification. Blue-bottles are in the phylum 
Coelenterata and the genus Physalia. 

Blue crab is often used for food in the eastern United 
States. Its greenish-brown shell is about 15 centimetres 
from side to side and 8 centimetres long. Its legs are 
blue, and the claws are tipped with red. The blue crab is 
a good swimmer and fights well with its strong claws. It 


— 
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The blue crab gets its name from its blue legs, The crab has a 
greenish-brown shell and powerful claws wit! red tips. 


is known as a soft-shelled crab if it is caught soon after 
shedding the hard coverings of its shell and claws. At 
this stage, the whole crab may be cooked and eaten. 
iiec] en yon t The bli b belongs to the order 
in. The blue cra! 
Decapoda, E pe piyiom Arthropoda. It is Callinectes sapidus. 
Blue jay is a common bird of the eastern half of the 
United States and Canada. It has blue and white plum- 
age and a crested head. The blue jay is a relative of 
crows and magpies. Like those birds, it is large, bold, 
and has a loud, harsh call. In autumn and winter it can 
be heard as it moves through the treetops, shrieking 
"Thief! Thief” But, in a gentler mood, the blue jay's call is 
softer and clearer, and ‘sounds like “Do it! Do it!” 

The blue jay is nearly 30 centimetres long, including 
the tail, Its belly and chin are light grey. There is a collar 
of black feathers across its throat and on the sides of its 
head. The blue jay can raise or lower the crest on its 
head. This crest is grey-blue with a purplish tint The 
same colour is in the feathers on the bird's back. The 
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feathers on the blue jay's 
wings and tail are a 
brighter blue, with white 
bands and black crossbars. 

During the nesting sea- 
son, the blue jay takes the 
eggs and young from the 
nests of other birds. But 
most of its food consists of 
nuts and smaller seeds. It 
also eats many harmful in- 
sects. Blue jays build loose, 

untidy nests in trees or 
shrubs, They lay from three 
to six eggs, which are blue, 
green, or yellow with grey 
or brown spots. The birds 
live about four to six years. 

Scientific classification. The blue jay belongs to the crow 
family, Corvidae. It is Cyanocitta cristata. 

See also Bird; Jay. 

Blue Lake is situated in the steep-sided depression of 
the old volcanic cone of Mt. Gambier, in South Australia. 
It has a maximum depth of 77 metres. The colour of the 
water changes from grey in winter to blue in summer. 
The reason for this change is not fully understood. The 
most acceptable theory suggests that the calcium car- 
bonate dissolved in the water precipitates (comes out of 
the water as a solid) during the summer and the parti- 
cles scatter the sunlight (see Light [Scattering]). 

Blue Mountains rise about 65 kilometres west of 
Sydney in New South Wales, Australia. Early settlers 
gave them their name because they usually appear in a 
bluish haze. Fine drops of eucalyptus oil in the atmos- 
phere cause the haze. 

Many tourists visit the Blue Mountains in the spring 
to see the local gardens in flower. Other tourist attrac- 
tions include the Scenic Railway and Skyway near Ka- 
toomba and the Zig Zag railway near Bell. Scenic attrac- 
tions include the Three Sisters rock formation, 
Wentworth Falls, and Govett's Leap. The house of the 
artist Norman Lindsay, at Faulconbridge, is now a mu- 
seum. 

During the early days of settlement in Sydney, the 
Blue Mountains blocked expansion. Explorers tried to 
cross them by way of the valleys, but found them im- 
passable. In 1813, explorers Gregory Blaxland, William 
Lawson, and William Charles Wentworth crossed the 
range by following the mountain ridges. The surveyor 
William Cox built the first road over the Blue Mountains 
in 1815, 

The Blue Mountains Range forms a mid-eastern 
plateau of the Great Dividing Range. The Blue Moun- 
tains cover about 1,420 square kilometres. They are 
bounded by the Emu Plains on the east and the Bathurst 
Plains on the west. The Blue Mountains rise to about 
1,100 metres above sea level in the west. The Grose and 
Cox's rivers cross the range in deep, steep-sided valleys. 

Most of the slopes are covered with eucalyptus trees, 

The City of the Blue Mountains is a corporate city 
made up of several towns in the Blue Mountains area. 
Its centre lies about 100 kilometres west of Sydney. It 
has a population of 63,866. There are 26 towns under the 
control of the City Council of the Blue Mountains. To- 
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gether, they cover an area of about 1,400 square kilome- 
tres. The council has its headquarters at Katoomba, the 
largest town. The council deals with all aspects of local 
government. The City Council of the Blue Mountains 
was incorporated in 1947. 

History. The mountains were first named by Gover. 
nor Arthur Phillip in 1788. He called the section to the 
north of the Grose River Carmarthen Hills, and that to 
the south Landsdowne Hills. But these names soon fell 
into disuse. People preferred the name B/ue Mountains, 
which described the distinctive haze. 

In June 1789, Governor Phillip began seeking a way 
around the mountains. He went up the estuary of Broken 
Bay as far as Richmond Hill. He named the Hawkesbury 
River and returned to Sydney. During the 1790s, several 
expeditions explored the area between Sydney and the 
Blue Mountains. In 1802, Francis Barrallier, an ensign of 
the New South Wales Corps, an infantry regiment re- 
cruited in Britain, went from Picton up the Wollondilly 
River. He reached a point 25 kilometres south of the 
Jenolan Caves in one of the most rugged parts of the 
Blue Mountains. 

In November 1804, George Caley went from Windsor 
past Richmond Hill and climbed up the ridge that di- 
vides the Grose and Colo rivers. In this way, he was able 
to go as far as Mt. Tomah and Mt. Banks. 

In 1805, Governor Philip Gidley King fitted out an ex 
pedition consisting of men familiar with the mountains. 
This party reached Mt. Tomah, possibly by travelling up 
the northern part of the Grose River valley. 

On May 11, 1813, Gregory Blaxland, William Lawson, 
and William Charles Wentworth left Blaxland's farm at 
South Creek. They took with them four servants, five 
dogs for hunting game, four horses, guns, tents, P 
lopping equipment, a hoe, compasses, salt, dried me 
and flour. / RH 

The expedition crossed the Nepean River at Rd 
and went along the ridge that divides the Grose an 
Cox's rivers and reached Mount Victoria. Progress 
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across the mountains was extremely slow. Deep preci- 
ices continually blocked the way, and the horses stum- 
bled on the stoney hillsides. The scrub was so thick that, 
each day, two men had to remain at a base camp with 

the horses while the other men cut a way through the 
brushwood. Each night this advance party returned to 

the camp. After 10 days of travelling through this diffi- 
cult country, some of the horses collapsed with fatigue. 
On May 28, the expedition reached Mt. York. Sickness 

was spreading through the party, but the explorers con- 

tinued down to the Cox's River. When they arrived at Mt. 
Blaxland, they realized that they had found a route 

across the mountains. Exhaustion and shortages of 

mater, provisions, and fodder for the horses then forced 

the expedition to return. They succeeded in crossing the 

Blue Mountains largely because they travelled along the 
watershed (dividing ridge) instead of the valleys. 

In November 1813, George William Evans, deputy 
surveyor general, was sent to continue this exploration. 
He reached the Fish River and followed it down to its 
junction with Campbell's River. Evans named the com- 
bined rivers the Macquarie River. After observing the 
fertile Bathurst Plains, he returned to Sydney. Evans was 
the first European to succeed in crossing the Great Di- 
Wing Range. 

Governor Lachlan Macquarie ordered William Cox to 
build a road across the Blue Mountains, using convict 
libour. The road was completed by early 1815. Governor 
Macquarie went on tour over the Blue Mountains to the 
Bathurst Plains, leaving Sydney on April 15, 1815, and 
teaching the plains on May 4. 

See also Blaxland, Gregory; Lawson, William; Went- 
Worth, William Charles. 

Blue Nile. See Nile River. 
ow Ridge Mountains are eastern ranges of the 
fnlachran Mountain System in the Eastern United 

les, The mountains extend from southeastern Penn- 
pos across Maryland, Virginia, North Carolina, 
p^ Carolina, and northern Georgia. The name comes 

m the blue tone that the forested slopes have when 
Seen from a distance. 


The Blu 
le 
Scenic holig, 


Ridge Parkway in North Carolina, U.S.A, above, isa 
ay area in the Blue Ridge Mountains. 
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In Virginia, the Blue Ridge Mountains are about 18 to 
24 kilometres wide, and separate the Piedmont Region 
from the Great Valley or Valley of Virginia. In North Car- 
olina, the Blue Ridge forms the eastern part of a moun- 
tain chain over 120 kilometres wide. The Black Moun- 
tains and the Great Smokies are also in this chain. 

The highest peaks of the Blue Ridge Mountains are in 
North Carolina. Mount Mitchell, the tallest peak, rises 
2,037 metres above sea level. The James, Potomac, and 
other rivers have cut narrow, picturesque valleys 
through these mountains. The Blue Ridge Mountains are 
famous for their beautiful scenery, especially along the 
Skyline Drive in Virginia. The Blue Ridge Parkway ex- 
tends about 800 kilometres south of the Skyline Drive. 

Related articles in World Book include: 


Great Smoky Mountains United States (The Appala- 
North Carolina chian Highlands) 
Piedmont Virginia 

South Carolina 


Blue-ringed octopus are commonly found along the 
southern Australian coast. They are recognizable by 
their blue-ringed coloration. They are about 4 to 6 centi- 
metres in diameter. They have a parrotlike beak and 
sometimes bite people. The venom from their salivary 
glands then enters the wound. Several people have died 
from bites by these animals. The bite is often painless. A 
small spot of blood on the skin when the animal is re- 
moved may be the only clue that a bite has been sus- 
tained. The first effect of the venom is a rapidly develop- 
ing numbness. Victims often stop breathing, requiring 
mouth-to-mouth resuscitation for up to two or three 
hours. Treatment is the same as for snakebite. No spe- 
cific antivenene is available. 


Blue-ringed octopus 
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Scientific classification. Blue-ringed octopuses belong to 
the genus Hapalochlaena. 
Blue-tongued lizards are stout-bodied Australian 
lizards named after their bright-blue tongue, which they 
display when they are angry or alarmed. They have pow- 
erful jaws and rather blunt, crushing teeth. Their bite is 
vicelike and painful. Normally, the bite would not break 
the skin, but it can cause minor lacerations if an attempt 
is made to forcibly break the lizard's grip. It is commonly 
believed in Australia that the bite of one of these lizards 
can cause recurring sores. This belief has arisen proba- 
bly because a wound caused by the bite can easily be- 
come infected. Provided that lacerations are treated with 
an antiseptic and do not become infected, the creature's 
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bite is not harmful. The lizards eat snails, insects, and 
berries, 

Scientific classification, Blue-tongued lizards belong to the 
family Scincidae and the genus Tiliqua. The eastern blue- 
tongued lizard is 7; scinco/des. 

Blue vitriol. See Hydrate; Sulphate. 

Blue whale. See Whale (Rorquals; picture), 

Blue wrens, or fairy wrens, are small Australian birds, 
weighing about 10 grams, They are about 13 centime- 
tres long, of which 5.5 centimetres is the tail. Males are 
blue with black on their heads and backs, black breasts, 
and white bellies. Females are a dull greyish-brown with 
lighter underparts, Groups of blue wrens are generally 
seen together, hopping on their long legs with cocked 
tails, searching for insects. Females build domed nests 
and lay three to four eggs. 

Scientific classification. Blue wrens belong to the family 
Maluridae, genus Malurus. 

See also Bird (picture). 

Bluebell is any of various plants that bear blue, bell- 
shaped flowers, The bluebells, or wild hyacinths, found 
in the western part of Europe belong to the lily family. 
These bluebells grow in open woodland. They bear 
groups of fragrant blue-violet flowers in late spring. The 
flowers are grouped on one side of the stem, which 
bends over at the top. Long, narrow leaves grow from 
the base of the stem. The plant develops from a white, 
juicy bulb. Bluebells may be found in large numbers, 
carpeting the floor of woodlands known as bluebell 
woods, 
Some people give the name bluebell to members of 

the bellflower family. One example is the small delicate 


The bluebell's flowers resemble tiny bells. 


harebell that grows in upland and northern areas of 4 
rope, on short grass turf. The plant known as a bluebel 
in North America is the Virginia bluebell, or Virginia 
cowslip. The purple-blue flowers grow from leafy n 
The plants grow in low wet areas near rivers or on m 
hillsides. 


Scientific classification. The European bluebell is in dbi 
family, Liliaceae. It is Endymion nonscriptus. The Virgina 
bell is in the borage family, Boraginaceae. It is Mertensia 
ginica. 


A hrub 
Blueberry is a small, sweet fruit that grows on as 
of the ned name. People eat blueberries fresh or pe 
them in such foods as blueberry pie and pre " 
blueberries range in colour from light blue to o 
have a waxy, powdery-grey coating, and a bene (NÉ 
juice. They measure from about 0.3 to more tl i ah 
timetres in diameter. Blueberry bushes vary in hel am 
from about 02 to 4.5 metres. They have green leav 
bear white or pink flowers. 

Bllsbeffise grow wild in many countries. c 
important commercial species is native to EET Ger 
America. It is also grown commercially in Ha mne 
many, and the Netherlands. North American i s annit 
harvest about 50 million kilograms of bluebart i 
ally. Nearly a third of the crop is sold as fresh es jit 
another third is frozen. The rest is canned or tHe 
bakery goods, ice cream, and other food Pol eberrits 

The food industry uses two main kinds of Mes 
lowbush and highbush. Lowbush blueberry $ tall Farm 
grow wild and are about 15 to 45 centimetres pe 
ers gather the berries and sell them for use n inthe 
and other processed foods, The state of Main News 
U.S.A. and the Maritime Provinces of Canada— ick, and 
foundland, Prince Edward Island, New gn 
Nova Scotia—supply most lowbush blueber! ae 

Highbush blueberries make up most of w vitivae 
blueberries sold in shops. Farmers plant an! mE ! 
the bushes, which can reach a height of 1 to 2 an, New 
Most highbush blueberries come from Megas if 
Jersey, North Carolina, Oregon, and Washing 
U.S.A, and British Columbia, in Canada. 


Blueberries range in colour from light blue to black. They 
grow in clusters from the flowers on blueberry shrubs. 


All blueberries grow best in acid soil. To blossom 
normally, they need a cold, inactive period during the 
Winter. However, most blueberry plants cannot survive 
temperatures below about — 30* C. 

About 60 per cent of the blueberry crop is picked by 
land, but many farmers pick highbush blueberries with 
lirge harvesting machines. Highbush berries are 
leaned, packed in boxes, and shipped in refrigerated 
trucks and railway wagons. Lowbush blueberries are 
Sent to processing plants to be canned or frozen. 

! In Europe, the closely related bilberry is a popular 

tuit that is bottled for preserves and used in pies. Large 
es of bilberries are picked in eastern Europe and 
candinavia, The bilberry is smaller and darker than the 
lueberry, 

Bron classification. Blueberries belong to the heath 

iius An important highbush species is Vaccinium 
ush ein if rabbiteye species is V. ashei. Important low- 

m clude V. angustifolium, V. lamarkii, and V. myrtill 

s The bilberry is V. myrtillus. 


on is a small, colourful North American song- 
a re are three species of bluebirds. Bluebirds are 
a n for their sweet song and beautiful colours. 
jj Pearance and kinds. All three species of blue- 
Bhebira ite about 18 centimetres long. The eastern 
sous found east of the Rocky Mountains fom 
Adult n Canada to the Gulf of Mexico, in the U.S.A. The 
male has bright blue feathers on the head, back, 
vand wings, The breast 
throat are reddish- 
Wn, and the belly is 
: te. The female has dul- 
/ paler feathers, The 
Em bluebird resem- 
oe bluebird, 
ale has a blue 
E and a chestnut- 
ae breast and upper 
Western bluebirds 
oem southern Brit- 
Eu umbia, in Canada, to 
» Central Mexico. The 
"tain bluebird is found 
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A male bluebird 
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in mountainous regions of western North America, from 
central Alaska to southern California and New Mexico. 
The males are mostly turquoise-blue with a paler blue 
throat and breast. The males have a white belly. The fe- 
males are dull brown with bluish tails. 

Habits. Bluebirds eat mainly insects, including bee- 
tles, grasshoppers, and caterpillars. They also feed on 
such wild fruits as blackberries, elderberries, currants, 
and grapes, particularly during winter. Bluebirds live in 
open woodlands—that is, areas with scattered trees. 
They are also found in farmlands, orchards, and gardens 
and parks. 

Bluebirds mate in early spring. They nest in cavities in 
hollow trees or in abandoned woodpecker holes. They 
will also nest in a birdbox. The female does most of the 
nest building. She lines the nest with such soft materials 
as grasses and feathers. She then lays from three to 
seven pale-blue or white eggs. In southern regions, the 
parents sometimes raise two or more groups of young 
during a mating season. At first, young bluebirds have 
brownish-speckled breast feathers. In autumn, bluebirds 
gather in flocks of about 10 to 50 members, Most blue- 
birds that nest in Canada and the northern United States 
fly south for the winter and return in early spring, 

Conservationists are concerned about the future of 
bluebirds. The number of eastern bluebirds has de- 
creased sharply since the early 1900s. Biologists believe 
one reason for this decline has been in the introduction 
of starlings and house sparrows from Europe. These 
birds compete with bluebirds for nesting holes. How- 
ever, mountain bluebirds also have become less com- 
mon, and they do not compete with starlings and spar- 
rows for nests. Many biologists suspect that human 
activities have caused problems for bluebirds. For exam- 
ple, people have turned much open woodland into 
farmland, thereby reducing the bluebird's food supply 
of wild berries and fruits. 

Scientific classification. Bluebirds belong to the thrush 
subfamily, Turdinae, of the flycatcher family Musicapidae, (Some 
authorities consider the thrushes a separate family, Turdidae). 
The eastern bluebird is classified as 5/a/la sialis; the western 
bluebird, $. mexicana; the mountain bluebird, 5 currucoides. 


See also Thrush. 
Bluebottle. See Blow fly; Insect (picture; Some com- 
mon insect pests). 
Bluefish is a food fish that lives in most tropical and 
warm temperate seas except the east Pacific Ocean. 
Most bluefish grow to between 40 and 60 centimetres 
long and weigh from 0.5 to 2 kilograms. However, blue- 
fish sometimes grow almost 1.2 metres long and weigh 
over 14 kilograms. 

The bluefish is fierce and usually hungry. It eats 
smaller fish. Bluefish usually swim in schools (groups) 


its name from its bluish colour. A ferocious 
r-sharp teeth to tear apart its prey. 


The bluefish gets 
fish, it uses its razoi 
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that may extend for several kilometres. Their fine flavour 
makes them a profitable catch for the fishing industry. 
People who fish for sport enjoy catching bluefish be- 
cause they fight fiercely when hooked. They are a very 
popular sportfish in summer, along the Eastern Sea- 
board of the United States. 

Scientific classification. The bluefish makes up the bluefish 
family, Pomatomidae. It is Pomatomus saltatrix. 

Bluegill. See Fish (picture: Fish of temperate fresh wa- 
ters); Sunfish. 

Bluegrass is the name given to several kinds of wild 
and cultivated grasses. These grasses have flat or folded 
leaf blades with boat-shaped tips. The name b/uegrass is 
associated with the United States, but many types of 
bluegrass found there came originally from Europe. 

The most common type of bluegrass is that which 
gives Kentucky the name of B/uegrass State. It flourishes 
on the highly productive, limestone-rich soil found 
around Lexington. This bluegrass region is the grazing 
ground of some famous race horses. 

Bluegrass is one of the most nourishing pasture 
grasses. It wilts during hot, dry periods of summer and 
turns brown unless it is watered, Bluegrass is used 
mainly for lawns and golf courses. 

Scientific classification. Bluegrass belongs to the grass 
family, Gramineae (Poaceae). Kentucky bluegrass is Poa praten- 
sis. 

See also Grass; Lawn. 

Bluenose was a Canadian fishing schooner that won 
five consecutive International Fisherman's races be- 
tween Canada and the United States. The races won by 
the Bluenose were held in 1921, 1922, 1923, 1931, and 
1938. An image of the famous schooner appears on the 
Canadian dime. 

The B/uenose was designed by William J. Roue of Hal- 
ifax, Nova Scotia, Canada. It was launched at Lunenburg, 
Nova Scotia, on March 26, 1921. The schooner was used 
as a fishing vessel as well as for racing. Beginning in 
1942, it was used to carry cargo in the Caribbean Sea. In 
1946, the Bluenose ran aground on a coral reef near 
Haiti and sank. 

The Bluenose Il, an exact replica of the original 
schooner, was built in 1963, The B/uenose Il is based in 
Halifax, Nova Scotia. 

Blueprint is a duplicate, or copy, of the original plans 
for a building or other construction work. It is made by 
à photographic process that resembles the way photog- 
raphers make prints of pictures they have taken. Blue- 
prints are usually prepared by architects, engineers, and 
designers for the guidance of workers. A blueprint 
shows the worker both the size and the location of each 
piece of material needed for a project. 

Making a blueprint. To make a blueprint, the archi- 
tect or engineer must first make the original plans, or 
drawings, on paper or cloth that allows light to pass 
through. The plans are made with either a pencil or In- 
dian ink. 

Blueprint paper is made by applying a solution of two 
chemicals, ferric ammonium citrate and potassium ferri- 
cyanide, to any suitable white paper. This solution 
makes the paper sensitive to light. A piece of blueprint 
paper is placed under the original drawing in a printing 
frame. Then it is exposed to a strong light. The light 
shines through the paper of the original drawing, but 


The Bluenose won all the International Fisherman's races 
between Canada and the United States from 1921 to 1938. The 
Canadian schooner was launched at Lunenburg, Nova Scotia, 
in 1921. 


does not shine through the lines made with a pencil or 
Indian ink. When washed in pure water, the blueprint 
paper turns blue in the places where light has activated 
the chemicals. But the lines on the original plans do not 
let light through to the blueprint paper. The lines remain 
white on the blueprint paper. The water washes off the 
chemical solution, so the white lines will not turn blue 
when exposed to further light. The worker now has an 
exact copy of the original plans. 

Another process that is sometimes used to make 
blueprint paper is called the white print process. It pro 
duces black, blue, or red lines on white paper. It is a dry 
process in which light-sensitive paper is exposed to 
bright light and developed by contact with ammonia 
vapour. 

Nearly all important buildings, bridges, machines, 
cars, and home equipment pass through the blueprint 
stage of planning before their construction. By using 
blueprints, architects and engineers need make only 
one set of original drawings. But they can give an enact 
copy to hundreds of workers. The simplicity of the blue 
print-making process and the speed of reproduction, 
have helped make blueprinting efficient and econom 
cal. 


à 
A blueprint is a copy of the original plans for a building of 
machine. It is produced by a special photographic pro 


Reading a blueprint. Workers must be able to un- 
derstand their copies of the drawing. This skill is known 
as reading a blueprint. In some large-scale operations 
that employ many persons who perform the same job, a 
sdpervisor reads the drawings and instructs the work- 
ens Generally speaking, however, workers can increase 
their own skills and make themselves more valuable if 
they learn to read blueprints. 

Inaddition to the architectural blueprints used for 
houses and other buildings, there are engineering blue- 
prints that are needed for mass production in factories. 
Aworker on an assembly line often uses a blueprint of 
anassembly drawing, which shows how various parts of 
amachine are to be put together. Production workers 
often use a blueprint of a detail drawing to show them 
how to make each part that will be put on the assembly 
line, Engineering or technical training is not necessary 
nue to read these drawings. 

also Technical drawing. 
Blues are a kind of music that developed in America 
fom the various musical expressions of blacks who 
were taken to the country as slaves during the 1600s. 
The earliest ancestors of the blues were work songs and 
field hollers, a musical form of communication among 
the slaves, The blues were a vocal music at first. 
Through the years, musicians began to accompany 
blues singers, and many blues compositions came to be 
performed chiefly by instrumentalists. The blues are an 
padre’ five of music, and various musicians 
ate indivi 
» The Ne PU Gr Los Bb sarai 
iens popular music (see Jazz). 
nal blues are played in a 12-bar form that is di- 
d Into three sections of four bars each. Most blues 
he ‘ae mien three-line stanzas. The second 
QOEM za repeats the first, and the third line ex- 
hh ponse to the first two. Many blues lyrics re- 
dea TR sorrow, but others declare a humor- 
i ln action to life's troubles. 
Ws. Durin ence to become popular in the early 
be g that period, a band leader named W. C. 

"n A to adapt various traditional black folk 
Poslions i Ven that won wide popularity. Handy's com- 
hes 94; A. Memphis Blues" (1912) and "St. Louis 

Ost poweri n the 1920s, Bessie Smith emerged as the 

a T ul of the classic blues singers. Other well- 
Robert} Ew have included Blind Lemon Jeffer- 
blues, part em nson, and Ma Rainey. Instrumental 

lo gaine u arly the trumpet work of Louis Armstrong, 
eof ie een ihe 19305; boogie-woogie, a 
mo ; bec popular. 

Bord important jazz musicians have been skilled 
ll Parker. ipia blues, including Duke Ellington, Char- 
Otten, included pue Teagarden. Such musicians have 

eit music quiations of the standard blues pattern 
tions or rock » some classical music and many composi- 
x Of the Se and folk music also reflect the influ- 

let is 5 
foung E Wild flower of eastern North America, 
nds up enn to the Gulf of Mexico. Each plant 
Ew in pairs iy delicate stems with narrow leaves that 
luish to li ac in e small flowers have four lobes, pale- 
Names, includi colour. The bluet has other common 

ng innocence and quaker-ladies. 
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Scientific classification. The bluet is a member of the mad- 
der family, Rubiaceae. It is Houstonia caerulea. 

Blume, Judy (1938- — ),is an American author of 
books for children and adults. She became best known 
for her novels about middle-class children that deal with 
their problems in their own frank language. Blume uses 
humour even when writing about serious subjects. 

Blume's first important book for young people was 
Are You There, God? Its Me, Margaret (1970). This realis- 
tic novel tells about an 11-year-old girl's problems in 
choosing a religion and her reactions to her maturing 
body. Forever (1975) deals with a 17-year-old boy and 
girl and their first sexual experiences. Blume has written 
about a mischievous little boy named Fudge in Tales of 
a Fourth Grade Nothing (1972), Superfudge (1980), and 
Fudge-a-Mania (1990). Letters from young readers and 
Blume's comments on them were collected in Letters to 
Judy (1986). Blume has written two novels for adults— 
Wifey (1978) and Smart Women (1983). She was born in 
Elizabeth, New Jersey. 

Blunden, Edmund (1896-1974), an English poet, won 
a high reputation for his brilliant book about World War 
I, Undertones of War (1928). He wrote much delicate, 
graceful poetry in the romantic pastoral tradition. His 
poetical works include Shells by a Stream (1944) and 
After the Bombing (1948). His prose works include The 
Bonaventure (1922) and The Face of England (1932). He 
also published biographies of famous poets, and dis- 
covered new poems by John Clare, and English poet of 
the 1800s. . 

Blunden was born in London. He studied at Christ's 
Hospital School in Sussex and at Oxford University. He 
taught at universities in Tokyo and Hong Kong, and was 
professor of poetry at Oxford University from 1966 to 
1968. 

Blunderbuss is a European musket or harquebus 
with a bell-shaped muzzle. It could be loaded with sev- 
eral bullets at one time. When fired, the bullets scat- 
tered widely but did not fly far. The blunderbuss was a 
favourite with highwaymen and with coach guards, and 
was used in the 1600s and 17005 for protection and 
hunting. The gun was deadly at close range. The blun- 
derbuss was replaced after 1800 by the breech-loading 
shotgun. See also Harquebus; Musket. 


The blunderbuss was accurate only at close range. Bullets 
were loaded into the bell-shaped muzzle, and scattered when 
fired. The gun was widely used in the 1600s and 1700s. 


Blunt, Wilfrid Scawen (1840-1922), an English poet 
and author, rebelled against authority and particularly 
against British imperialism. In his books, he supported 
independence from Britain for Egypt, India, and Ireland. 
His poetry includes Love Sonnets of Proteus (1880) and 

Esther (1892). Blunt was born at Petworth, in West Sus- 

sex. He was in the diplomatic service from 1858 to 1869. 
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Blushing causes the face and neck to redden and be- 
come warm. It occurs when the capillaries, the tiny 
blood vessels in the skin, suddenly swell with blood. 
Capillaries have two kinds of nerves—vasodilator and 
vasoconstrictor. The vasodilator nerves cause blood ves- 
sels to expand and fill with blood. Blushing results from 
stimulation of these nerves, which may be stimulated by 
anxiousness, cold temperatures, increased physical ac- 
tivity, or nervousness. The vasoconstrictor nerves cause 
the blood vessels to contract, and produce pale skin 
when stimulated by warmth, nervousness, or illness. See 
also Capillary. 
Blyth Valley (pop. 78,000), a local government district 
in Northumberland, England, includes the industrial 
port of Blyth. Blyth's main activities are the export of coal 
and the import of aluminium ore for smelting at Lyne- 
mouth. The traditional industry of coal mining has de- 
clined, but new industries are coming into the district. 
The village of Cramlington is an area of rapid industrial 
development. Cramlington is planned to expand into a 
town with an eventual population of 62,000. See also 
Northumberland. 
Blythe, Ernest (1889-1975), was an Irish politician who 
devoted his life to the Irish national movement and to 
the preservation of the Irish language. He was a mem- 
ber of the first Dáil and served as minister of finance 
from 1923 until 1932. In 1933, he joined the Senate. Bly- 
the retired from politics in 1936. He was managing di- 
rector of Dublin's Abbey Theatre from 1941 until 1967. 
Ernest Blythe was born in Magheragall, near Lisburn, 
in Ireland. He became a civil servant in Dublin, where he 
joined the political party, Sinn Féin. In 1909, he became 
à journalist and later worked on a farm. He was impris- 
oned several times for his early political activities. 
Blyton, Enid (1896?- 
1968), was a British author 
of children's books. Her fa- 
mous fictional works in- 
clude the Famous Five and 
Secret Seven adventure se- 
ries and the Noddy books. 
She also wrote nonfiction, 
poems, and a pantomime. 
Her books were popular 
with children. But some 
adults criticized Blyton, 
saying that her writing was 
unimaginative and sloppy. 
She was born at Dulwich, 
in London. Her full name 
was Enid Mary Waters. 
B'nai B'rith is the oldest and largest international Jew- 
ish service organization. Its Hebrew name means Sons 
of the Covenant. B'nai B'rith was founded in 1843 for the 
purpose of “uniting Jews in their highest interests and 
those of humanity.” The group has more than 500,000 
members—men, women, and young people—in about 
4,000 local units in 48 countries. B'nai B'rith Women, a 
separate organization within B'nai B'rith, has its own 
chapters for the 135,000 women members. The interna- 
EM headquarters of B'nai B'rith are in Washington, 
B'nai B'rith has volunteer programmes in youth edu- 
cation and leadership, adult Jewish education, civic and 


Enid Blyton 


veterans services, career 
guidance and vocational 
counselling, intergroup re- 
lations, and philanthropy. 
B'nai B'rith commissions 
supervise the organiza- 
tion's major service pro- 
grammes, which are listed 
below. 

The Anti-Defamation 
League of B'nai B'rith 
combats racial and reli- 
gious prejudice, and dis- 
crimination. It promotes 
good relations between ra- 


The symbol of B'nai B'rith 
is the Menorah, or candle- 
stick, with seven branches 
which stand for Light, Justice, 
Peace, Truth, Benevolence, 


cial and religious groups 
through educational pro- 
grammes. It has headquarters in New York City and 
maintains 30 regional offices in the United States. It also 
has offices in Jerusalem, Paris, and Rome. 

B'nai B'rith Hillel Foundations maintain religious, 
cultural, and counselling centres at nearly 400 U.S. and 
Canadian universities, and at 30 universities in other 
countries. Over 200,000 Jewish students and faculty 
members participate in Hillel Foundations activities. 

B'nai B'rith Youth Organization directs the largest 
Jewish youth movement in the United States. The organ: 
ization has about 35,000 members in about 1,400 chap- 
ters. It emphasizes cultural, educational, religious, serv- 
ice, and social activities for teenagers. The movement s 
divided into two groups—A/eph Zadik Aleph for boys of 
secondary school age and B'nai Brith Girls for girls of 
secondary school age. 

Bo tree is the sacred tree of India. It is also called the 
bodhi tree. Bodhi is a Sanskrit word meaning enlighten- 
ment, and the tree is called the tree of enlightenment ot 
wisdom. Buddhists believe Buddha was under a bo tree 
when heavenly light gave him the ideas for his religion. 
The bo tree is one of the fig trees. It grows 30 metres 
high, with great spreading branches and large leaves. 
See also Buddha; Fig. 

Scientific classification. The bo tree is in the mulberry far" 
ily, Moraceae. It is Ficus religiosa. 

Boa constrictor is a large snake of the tropical parts 
of America, It kills animals for food by squeezing them 
with its long body, It is not poisonous. Most boa con 
strictors are from 3 to 4 metres long. They are so 
times mistakenly believed to be the largest snakes. Bi s 
they are smaller than the anaconda of South America! 
the python of Asia, Africa, and Australia; and the king ve 
cobra of India. Most boa constrictors live in the rur 
and in Brazil. Two small kinds of boa constrictors live 
the United States. The 90-centimetre long rosy boa 9 ad. 
the southwestern United States is brown or pink o 
The 45-centimetre long rubber boa of the northwe 
United States is brown. akes 

Boa constrictors defend themselves as other but 
do, by throwing their heads and the front part of s 
bodies at the enemy, or striking. Their teeth can m 
serious wounds because they point inward. Boa E ge 
strictors cannot swallow horses, cattle, and other $e 
animals, as many stories say they can. But they C^ 
low animals much larger than their heads because a: 
bones of their jaws can be stretched far apart. This 


Brotherly Love, and Harmony. 


TM boa constrictor can swallow animals bigger than its head 
Es bones of its jaws can spread far apart. It kills ani- 
y wrapping itself around its prey and squeezing. 


pts things to pass into the throat and body, and 
se parts can also be stretched. Boa constrictors hang 
Ee and attack animals that pass under them. Like 
ES boa constrictors can live for many months 
Eu xy sometimes sleep for a week after a 
E. ey digest their food. They do not lay eggs. 
ung Ese are born alive. They may give birth to 50 
i (tiq time. Boa constrictors living in cap- 
nl live Eden n the wild, they eat live birds and 
c classification. The boa constrictor belongs to the 
k and boa family, Boidae. It is Constrictor piae: 
4 a Anaconda; Python; Snake. 
h GEM 1533?) was the last Moorish king of Gra- 
ine was ponce of southern Spain. His Arabic 
l' and rul Abdullah. Boabdil also was called "the 
T his father 1 as Muhammad XI. He seized the throne 
AS of sim 1482, and was a cruel, unjust king. The 
gon, besi inand and Isabella, rulers of Castile and 
92 Ridin leged Granada and defeated Boabdil in 
hralast had from his lost kingdom, Boabdil turned 
Urists as “th e spot where he paused is still shown 
lli wig’, E last sigh of the Moor; Boabdil went to 
Madlcea (^. is said to have died in battle. 
lions She W D. 62) was queen of the Iceni, a tribe of 
keniang thes J also called Boudicca. Boadicea led the 
tir Roman encient British tribes in a revolt against 
er towns thd: ie Together they burned London and 
boadicea’ efeated a Roman legion. 


tetibe Undo dmn Prasutagus had ruled as king of 
i là general € Romans. But Suetonius Paulinus, a 
Vni terri and governor, decided to take over the 


"rit 
ug ory after Prasutagus died. Boadicea, her 


lers, d 
Vete iy tribespeople were robbed and 
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Paulinus returned from Wales with most of his army 
and defeated the rebelling tribes in A.D. 61. Boadicea 
took poison to avoid capture. Conditions improved for 
the Britons after Emperor Nero learned they had re- 
volted because of harsh treatment. 

Boar, Wild, is a wild pig of Europe, southwestern and 
central Asia, and North Africa. Wild boars also once 
roamed the forests of Europe, but now are rarely seen 
there in their free state. The name boar is also given to 
the male domestic pig. A wild boar does not usually 
grow so fat as a domestic pig. The wild boar stands 90 
centimetres or more high at the shoulder. It weighs up 
to 180 kilograms. Wild boars are strong and ferocious, 

The wild boar is coloured greyish-black and has short 
hair and coarse bristles. The lower jaw has two powerful 
tusks, which are used for fighting. The wild boar lives in 
dense thickets, where it hides from danger. Sometimes 
it wallows in mud during hot weather. It is a cautious an- 
imal and feeds at night on roots and grain. Sometimes 
the wild boar also eats small animals and birds eggs. 

Hunting the wild boar has been a favourite sport of 
kings and nobles from earliest times. The boar's head 
was brought into the dining halls with great ceremony 
in ancient and medieval times. When the Norman kings 


. ruled England, anyone who killed a wild boar without 


royal permission might have his eyes put out. Some 
great estates in Europe still keep wild boars in their 
woods to hunt. Sports enthusiasts consider boar hunt- 
ing on foot with hounds and spears exciting and danger- 
ous. In India, the larger boar is hunted on horseback. 
The hunter carries a spear and kills the boar by charging 
it This is called “pigsticking’ in India. 
c classification. The wild boar is a member ofthe 

Old World pig family, Suidae. It is Sus scrofa. 

See also Animal (picture: Animals of the temperate 


forests); Peccary; Pig. 


The wild boar is a powerful, fierce type of wild pig. The animal 
is greyish-black and has short hair and coarse bristles. 


Board of trade. See Commodity exchange. 
Boas, Franz (1 58-1942), a German-born American, 
was the most influential U.S. anthropologist of the early 
and mid-19005. His work laid the foundation for modern 
anthropological theories about the influence of culture 
on human behaviour and development. 

Boas’ work focused on the diversity of human cul- 
tures, languages, and physical types. Contrary to the ac- 
cepted beliefs of his day, Boas argued that such differ- 
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rapid growth of boating thi hout the world. The various 
Kinds of boai ge ceci pos ot CLR Marte in size from vore dog em They include vessels 


kinds of boats pictured below 


ii vi 
peer motors 'ropeli oars. Most kinds of boats provide recreation, 
kein Pe a oi ied cogat hydrofoils carry passengers for commercial 
purposes, and many families live in houseboats. 
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ences are determined primarily by environment, not he- 
redity. Boas was one of the first anthropologists to em- 
phasize field research—that is, studying a people by liv- 
ing among them. Many of his theories were based on 
his research among the Indians of the Pacific Northwest. 
His books include The Mind of Primitive Man (1911) and 
Race, Language, and Culture (1940). 

Boas was born in Minden, Germany. He moved to the 
United States in 1886 and became a U.S. citizen in 1891. 
He taught at Columbia University, New York City, from 
1896 until his retirement in 1936. There, he trained many 
leading anthropologists, including Margaret Mead and 
Edward Sapir. 

See also Anthropology (Development of field re- 
search). 

Boat. See Boating; Ship. 

Boat racing. See Iceboating; Motorboat racing; 
Rowing; Sailing. 

Boating brings pleasure to millions of people every 
year. Many enjoy paddling a canoe across a lake, or fish- 
ing from a rowing boat. Others like to glide over the 
water in a sailing boat, or speed along in a motorboat. 

Boats are smaller than ships. Most boats cannot travel 

across oceans or other large bodies of water. They do 
not carry cargoes or passengers for commercial pur- 
poses. Many boats use small motors or sails for power, 
but ships are powered by huge engines. For information 
on ships and commercial shipping, see the World Book 
article on Ship. 


Kinds of boats 


There are two main kinds of pleasure boats 
boats and sailing boats. Boats powered by ne ee 
sails range in length from about 3 metres to over i 
tres. Boats longer than 9 metres are often bres B 

Motorboats have outboard motors or /nb02i dis 
gines (motors inside the hull), and some of these " 
boats combine features of both in one unit. This un 
called an inboard-outboard motor. f 

Some motorboats have cabins so that peop E i 
sleep aboard. These cabin cruisers use one or 
board engines or inboard-outboard motors. 35 metres 

The largest motorboats measure more than yacht 
long and are called motor yachts. A large moto bem 
powered by two inboard engines and has p: n 
sive instruments, including radar, radiotelepho! sci 
electronic navigation equipment. Some motor Y: 
have sails and are called motor sailers. noe 

Other types of boats. Small boats include pos 
rowing boats, and punts. They range in Jena gh the 
about 1.8 to 5.5 metres. Canoes are pi m pro 
water, rowing boats are moved with oars. andn 
pelled by a Bois pushed against the bed of the me 
which they are used. "ni cing. 

Sailing boats are used for both cruising and racing 
See Sailing. ils have 

Some bow that are powered by motors or me cati 
more than one hull. Double-hulled boats are € 


ins Boats that have three hulls are known as trima- 


A houseboat has a living area much like that ofa 
touse on land. These craft are usually kept on calm, pro- 
fected waters. A hydrofoil is a boat built to rise out of 
‘fewater on wing-shaped structures. It can travel much 
fater than other kinds of boats. 

Many boats are used only to help perform jobs. Types 
ofworkboats include Coast Guard rescue boats, ferries, 
fshing vessels, police patrol boats, and tugboats. 


Boating safety 


Boating regulations. Most boats can be handled 
ithout much difficulty, but carelessness can lead to ac- 
tidents, Boat users should always obey the following 
‘Rules of the Road for safety. 

fll] When two boats approach head-on or almost 
head-on, they must pass each other on the port (left- 


(2) When two boats approach each other at right an- 
Jis, the boat that sees the other on its port side has the 
‘ight of way. It holds its course and speed. The second 


ofthe way, 
Bl A boat that wants to pass another on the starboard 
' ght hand) side must signal with one blast of its horn. 
do pass on the port side, a boat gives two blasts of its 
horn. The boat that passes must keep a safe distance 
Hom the other vessel. 
a addition to the Rules of the Road, there are many 
Ese rules for boating safety. For example, a 
em never be loaded with more people than it 
n "p Overloading can cause a boat to capsize 
Eos er), Boat users should know how to swim, and 
!mmers should always wear a life jacket. 
Ed other safety aids. Many boating waters 
Wrious sh y floating guides called buoys. Buoys of 
uh pees and colours are used for different pur- 
inte iina Pean waters, for example, a boat return- 
A always keeps green buoys on its star- 
hs Sn red buoys on its port side. See Buoy. 
Weather en eu listen on the radio for warnings of 
ist d ges that are likely to be potentially haz- 
SEN all craft. They should also be alert for sud- 
aiga®ty Programmes. Yachting and sailing 
National or ie ing programmes that teach safety habits. 
tation in y ts Aone SUCH as the Royal Yachting Asso- 
in. nited Kingdom conduct boating courses 
o the public. 


Ear History 


iy thea Primitive people burned and scraped 
s. Later e of large logs to make dugout boats and 
fete included the birchbark canoes of the 
iger can n Indians, the kayaks of the Eskimos, the 
id Wig er ( oes of the Pacific islanders, and the reed 
Md South a oven branches) boats used in Africa, Asia, 
merica. 
tre boating poating, Nobody really knows when pleas- 
Mid- ieee Little about it was recorded until the 
gland, Th e firs Charles II introduced yachting into 
rst English yacht club was founded in 
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1775. The popularity of boating grew rapidly after World 
War Il ended in 1945. During the 19505, the number of 
pleasure boats rose dramatically. 

Many mechanical advances in boats were made after 
World War Il. Outboard motors became more dependa- 
ble and less expensive. New inventions such as electric 
starters on outboard motors made it easier for people to 
operate boats. The amount of power produced by out- 
board motors also increased steadily. 

In the manufacture of boat hulls, aluminium and fi- 
breglass largely replaced wood. These hulls need much 
less care than do wooden hulls. 

The introduction of boat trailers for cars also helped 
make boating popular. Boats up to 8 metres long can be 
kept on a trailer in a backyard. Many public recreational 
areas have launching ramps for boats. A boat can easily 
be launched from a trailer that has been backed into the 
water at a ramp. 

The growth of boating has also brought an increase 
in the number and size of public and private boat dock- 
ing areas. Many harbours have special docking areas 
called marinas. 

Related articles in World Book include: 


Kinds of boats 

Barge Hydrofoil Pirogue 
Catamaran Hydroplane Sampan 
Ferry Junk Steamboat 
Flatboat Kayak Tugboat 
Gondola Outrigger boat Yacht 
Houseboat 

Other related articles 
Buoy Outboard motor 
Canoeing Rowing 
Fishing industry (pictures) Sailing 
Iceboating Ship 
Motorboat racing Transportation 
Boaz. See Ruth, Book of. 


Bobadilla, Francisco de. See Columbus, Christo- 
pher (Columbus in disgrace). 

Bobby. See Peel, Sir Robert; Police (History). 

Bobcat is a wildcat that lives in North America. It has 
long legs, a short tail, and pointed ears tipped with 
short hairs. Its short fur ranges in colour from tan to red- 
dish-brown and has dark spots and blotches. Long hairs 
on the animal's face resemble sideburns. 

‘Adult bobcats measure from 75 to 115 centimetres 
long, including their tail. Males weigh about 11 kilo- 
grams. Females weigh about 7 kilograms and are 
shorter than the males. 

Bobcats live in swamps, mountains, and wooded or 
shrubby areas. They are to be found from southern Can- 
ada to Mexico. They once roamed throughout the 
United States, but are now rarely found in the Midwest. 

Bobcats are active mainly at night and have keen sight 
and hearing. They are good climbers and also can swim 
quite well. Bobcats have been known to make their dens 
in hollow trees, small caves, and under rocks. They feed 
chiefly on rabbits, birds, and such rodents as mice, rats, 
and squirrels. Many farmers and ranchers dislike bob- 
cats because the animals sometimes prey on chickens, 
sheep, and other livestock. Some people trap bobcats 
for their pelts, which are used to trim coats and other 
clothing. However, the trapping of bobcats endangers 
their survival and is opposed by conservation groups. 
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The bobcat uses its keen eyesight and hearing to track down 
the small animals on which it feeds. Bobcats live in swamps, 
mountains, and wooded or shrubby areas of North America. 


Bobcats mate in late winter or early spring. After a 
pregnancy of about 65 days, the female gives birth to 
tiny young. Most females have two or three babies at 
one time. The young remain with their mother until late 
summer. 

Scientific classification, The bobcat belongs to the cat fam- 
ily, Felidae. It is Lynx rufus, 

Bobolink is a North American songbird related to the 
American blackbird and oriole. It is named after the 
sounds in its lovely song, bob-o-lee, bob-o-link. 

The bobolink is about 18 centimetres long. In the late 
spring and summer, the male is black with yellow and 
white patches on the head, back, and wings. In the au- 
tumn, the male has the same colours as the female, tan 
with dark stripes on the head and back. 

Bobolinks migrate long distances between their sum- 
mer and winter homes. During the summer, when they 
breed, bobolinks are found in the northern and central 
United States, and in Canada. They spend the winter in 
South America, from central Brazil to Argentina. Bobo- 
links begin flying south in July and August, while the 
weather is still warm. Along the way, they often stop to 
feed in rice fields. For this reason, bobolinks are some- 
times called ricebirds. In the spring, they return to their 
summer nesting grounds in the north. 

Bobolinks nest in fields and meadows. They build 
a simple nest on the ground, beneath tall grasses or 
clover. The female lays four to seven eggs, which are 
whitish-grey or tan with lilac and brown spots and 
streaks. 

Scientific classification. The bobolink belongs to the sub- 
family Icterinae of the emberizid family, Emberizidae. It is 
Dolichonyx oryzivorus. 

See also Bird (picture: The bobolink); Blackbird; Ori- 
ole. 

Bobsledding, also called bobsleighing, is a fast, dan- 
gerous winter sport in which teams of two or four men 
tide down a steep, icy course in steel and fibreglass 


Bobsledding is a winter sport for two-man and four-man sleds 
that race over an icy course with sharp turns and banked walls. 
In a two-man sled, above, the driver sits in front of the brake- 
man, who leans forward to reduce wind resistance. 


sleds. The sleds may reach speeds up to 150 kilometres 
per hour. The team with the fastest total time after four 
runs wins the event. 

A bobsled course has sharp turns and banked walls. 
A typical course is between 1,200 metres and 1,500 me- 
tres long. 

At the start of the run, the team members grasp the 
sled about 15 metres behind the starting line. They push 
the sled as they run alongside or behind, and then ui 
on at the starting line. This starting procedure helped 
get the sled off to a fast start. The front man steers. m 
rear man serves as the brakeman who stops the sled 
the end of the run. Teamwork is essential to keep the 
sled on the course and to save the fractions of a n) 
that mean the difference between winning and d 

A two-man sled and team can weigh up to 400 d 
grams. A four-man sled and team can weigh up to if 
kilograms. A group of Englishmen and Americam 
vented bobsledding in Switzerland, in about 1890. bs 

A one-man sled sport called ske/eton also eds 
sled course. In skeleton, riders lie on the sled wit d 
head forward. They steer the sled by the moveme a 
the head and shoulders, and brake with spiked toe 
on their shoes. Ina 

See also Olympic Games (table: Botialediini A 
Bobwhite. See Quail; Bird (picture: Some help 
birds). : e 
Boccaccio, Giovanni (13137-1375), is generaly i 
sidered to be the first great writer of prose in r as Geof- 
language. Other major writers of his time, a of tal) 
frey Chaucer of England and Petrarch and Dan arat 
wrote their masterpieces in verse. Boccaccio $ A 
poems and prose romances influenced Chauce the De- 

Boccaccio is best known for his masterpiece, 
cameron (about 1349-1353). The work consists pnr v 
stories masterfully organized to give the impre: oung 
total view of society. In the introduction, pane A 
men and seven young women flee to the cou! in 1348. 
escape an outbreak of the plague in Florenc? iid ses 
They spend two weeks there and hold storyt raul 
sions during the hot afternoons. Each day theo 
elects a queen or king who determines the 9 
theme of the stories for that day. 


The word Decameron is 
based on the Greek words 
(or 10 days. The 100 sto- 
res, distributed over 10 
dys are arranged in a 

ression of themes. The 
hemes are designed to 
show the complexity of 
human beings and their 
helplessness before the 
terrible and mysterious 
forces of nature. 

Boccaccio is also cred- 
ited with initiating several 
lierary forms that later be- 
came popular in Italian lit- 
erature. For example, his 
filocolo is the first Italian prose romance. Filostrato is 
hhefirst Italian romance in verse other than those writ- 
{tn by minstrels, He also wrote Ninfale Fiesolano, the 
fistltalian idy// (poem about country life). 

Boccaccio was the son of an Italian merchant. He may 
have been born in Paris, but he spent most of his life in 
Maples and Florence. Boccaccio greatly admired Dante 
ini Petrarch, He wrote many poems and prose works in 
latin and in Italian, as they did. Most of his Italian works 
qued in the 13305 and 1340s. Discouraged by 
p objection to some portions of the Decameron as 
n ne, Boccaccio devoted his later years to writing 
ai ly scholarly works in Latin. 

p erini, Luigi (1743-1805), was an Italian com- 
ae cellist. He wrote nearly 500 works, many of 
Eit. trios, quartets, and quintets. Boccherini's 
uw se won recognition during his lifetime but 
is aya ignored throughout the 1800s and early 
om hee mid-1900. s, they began to attract increasing 
ae of their graceful, expressive melodies. 
hao ing "sw iiec performed works are his 

m lis Strin at for cello (about 1770) and the minuet 
Boccheri ng Quintet No. 5 (1771). 

Position em born in Lucca, Italy, and studied com- 
Pished icc o in Rome. In 1767, he went to Paris, 
fos is first works, and became known as a com- 

er of chamber musi í idi 

Ni iom) sic. He travelled to Madrid in 1769 

um d composer and chamber musician at 

In 1787. ari 
is, Sel Maan William II of Prussia, himself a 

occherini to move to Berlin as his cham- 


Composer, Boc ET 
ft, : Boccherin j 
Vekings death in 1797. i composed for the court until 


tred then. Umberto (1882-1916), is generally consid- 


Pao a noted, Italian sculptor of the early 1900s. He 
tan experi ed painter. Boccioni was one of a group of 
eMselves ia peat arsts and poets who organized 
Primi 09 into a group known as futurists (see 
In his 
isti Eum Boccioni tried to express certain fu- 
Md the con ws motion and space. Through distortion 
tempted to " €x placement of forms, Boccioni at- 
Eo ent the blend of an object with its 
Eso ee or its surrounding space. His Unique 
ticle, Bocci ity in Space appears in the Sculpture 
free eer was the first to encourage and practise 
ination of different materials in sculpture. 


Detail of a fresco portrait (mid- 


14005) by Andrea del Castagno. 
Museo di Andrea Castagno e Cene- 
colo di Sant Appollonia, Florence. 


Giovanni Boccaccio 
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An example of his futurist painting, The City Rises, ap- 
pears in the Painting article. Boccioni was born in Reg- 
gio, Italy. 

Bodensee. See Lake Constance. 

Bode's law is a scheme for representing the approxi- 
mate distances of the planets from the sun. The concept 
was devised in 1766 by Johann D. Titius, a German math- 
ematician, before the discovery of the planets Uranus, 
Neptune, and Pluto. The German astronomer Johann E. 
Bode published the law in 1772, and it became associ- 
ated with his name. 

Bode's law operates according to a simple formula. 
Take the numbers 0, 3, 6, 12, 24, 48, 96, 192, 384, and 768. 
Each figure in the series, after 3, is obtained by doubling 
the preceding figure. Add 4 to every number and then 
divide each sum by 10. In the table with this article, the 
relative mean distances of the planets from the sun as 
derived from Bode's law are compared with their actual 
distances. The distances are given in astronomical units. 
An astronomical unit is equal to about 150 million kilo- 
metres and is defined as the mean distance between 
Earth and the sun. 


Planet Distance by Bode's law Actual distance 
Mercury 04 039 
Venus 07 072 
Earth 10 1.00 
Mars 16 152 
(Asteroids) (2.8) 

Jupiter 52 520 
Saturn 100 954 
Uranus 196 1918 
Neptune 388 30.06 
Pluto 772 39.30 


The distances calculated by Bode's law approximate 
the actual distances except for Neptune and Pluto. Also, 
astronomers have not found a planet that corresponds 
to the position between Mars and Jupiter. But a number 
of asteroids almost match the distance of 2.8 astronomi- 
cal units. Because of such inconsistencies, astronomers 
are uncertain whether Bode's law has any significance in 
the study of planetary orbits. 

Bodhi tree. See Bo tree; Buddha. 

Bodhisattva, in the Buddhist religion, is a person 
who strives to become a Buddha. Buddhists believe that 
Buddhas have developed certain moral and religious 
perfections, and have reached a state of complete en- 
lightenment and peace called nirvana. Bodhisattvas vow 
to reach nirvana, but to delay entering it in order to 
work for the salvation of others. To achieve this goal, a 
bodhisattva follows Buddhist ways of life called the Mid- 
dle Way, the Noble Eightfold Path, and the Bodhisattva 
Path. 

Various branches of Buddhism differ in their interpre- 
tation of who may become a bodhisattva. For example, 
followers of the Mahayana branch are expected to take 
bodhisattva vows. Many of these followers worship vari- 
ous celestial bodhisattvas who they believe are gods. 
Many Mahayana rulers have identified themselves with 
one or more of these gods. For example, the Dalai 
Lamas of Tibet have traditionally claimed to be reincar- 
nations of a bodhisattva named Avalokitesvara. Mem- 
bers of the Theravada branch and related branches re- 
gard few people as bodhisattvas. 

See also Buddha; Buddhism. 
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The Bodleian Library, which houses Oxford University's col- 
lection of books and manuscripts, occupies several buildings. 
The Old Library, above, was built in the early 1600s. 


Bodleian Library is the main library of Oxford Uni- 
versity at Oxford, England. The library contains about 5 
million books and more than 60,000 manuscripts. British 
copyright laws require that one copy of every book pub- 
lished in Great Britain must be given to the library if the 
library requests one. 

The library's collections include original manuscripts 
by famous English authors. The original library, which 
consisted mainly of manuscripts given to the university 
by Humphrey, Duke of Gloucester, was discontinued 
about 1550. Thomas Bodley, an English statesman and 
scholar, reestablished the library in 1602. He donated 
new books, manuscripts, and money, and encouraged 
the generosity of other benefactors. 

Bodoni, Giambattista (1740-1813), an Italian printer 
and type designer, introduced the “classical” type face 
into bookmaking. He introduced his types as printer to 
the Duke of Parma. The thicks and thins of his letter de- 
signs became high fashion. Later styles exaggerating the 
original form are popular for printing today, though true 
Bodoni designs also are available. Bodoni was born at 
Saluzzo, Italy. 

Body, Human. See Human body. 

Body building is a sport that emphasizes the devel- 
opment of certain muscles through a regular routine of 
exercises. These exercises place stress on the muscles 
through weightlifting. As individuals repeat the exer- 
cises, using increasingly heavier weights, the size and 
strength of their muscles increase. See Weightlifting. 

Body building is a competitive sport for both men 
and women at the amateur and professional levels. Offi- 
cial competitions are governed by the International Fed- 
eration of Bodybuilders (IFBB), which establishes weight 
categories and judging criteria. Competitors are not 
judged on strength, but on elements of their body form, 
such as muscle shape and size and the definition and 
Proportion of their muscles. Body building is also a con- 

ditioning and fitness activity. Many athletes use body- 
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Body building emphasizes weight lifting to develop musc 
Individuals lift weights in a regular routine, adding weights to 
the barbell to increase the size and strength of their muscles. 


building techniques to increase strength, speed, enin 
ance, flexibility, and coordination. Body building also 
benefits overall fitness by improving blood circulation 
and strengthening the heart. 

Body language. See Kinesics. 

Body temperature. See Temperature, Body. P 
Boehmeria is a group of plants in the nettle famil d 
About 100 species have been identified. The group m 
cludes herbs, shrubs, and trees that are found nd 
regions of the world. One kind of boehmeria, cd IR 
false nettle, grows as a wild flower in moist, shady d for 
Another kind, native to China and Japan, is culi 
its strong fibre. These plants and the fibres they pr 

are called ramie, China grass, or rhea. is 

Scientific classification. Boehmeria belong to the poer " 
family, Urticaceae. False nettle is Boehmeria cylindrica. Ral 
B. nivea. 

See also Ramie. . 
Boeotia was a district of ancient Greece, beet 
tica, Phocis, and Locris. It had an area of about a7 itas 
square kilometres. The land was rich, and most at 
developed in the form of farms and small towns c 
Boeotians were considered dull in Athenian tradi m 
But Athenians had little liking for Boeotia. Theben 
chief city, led the group of cities called the e Boet: 
League, which helped Persia invade Greece. Tl the Pel 
tians fought with the Spartans against Athens in E 
oponnesian War. The Theban generals Epamino! overà 
and Pelopidas led the Boeotian League to unt wis 
Spartan army at Leuctra in 371 B.C., and the vee after 
the most important power in Greece for Meer ‘Athens 
ward. Philip Il of Macedon defeated Thebes an eotia i5 ê 
in the battle of Chaeronea in 338 B.C. Today, BO 
department of Greece. See also Thebes (Greece" 
Boer War. See Anglo-Boer War. 


Boers were people of Dutch, German, or French an- 
sty who lived in South Africa. Most Boers were of 
Dutch descent. In 1652, the Dutch East India Company 
getup a small settlement in the Cape of Good Hope in 
oder to supply passing ships with fresh produce and 
meat Because of growing demand, some of the com- 
pany employees were allowed to farm independently. 
foeris a Dutch term meaning farmer. 

The British first occupied the Cape colony in 1795, but 
wihdrew in 1802. They occupied the Cape again in 1806 
and held it permanently from 1814. In 1836, some Boers 
lithe colony in order to avoid British rule. They moved 
ortheast into lands that became the Orange Free State 
andthe Transvaal. On this "Great Trek,” the Boers en- 
‘quntered dangers and hardships. Later, they fought the 
Mnglo-Boer Wars against the British. Their descendants 
ow call themselves Afrikaners. They speak the Afri- 
kaans language. 

See also Afrikaans language; Anglo-Boer Wars; 

Great Trek; South Africa; Zulu. 

Boesak, Allan Aubrey (1946- — ),a South African 
"ergyman, won world renown in the 1980's for his op- 
position to apartheid (see Apartheid). He was arrested 
seral times for his political activities, but was also 
honoured with international, human rights awards. 

Allan Aubrey Boesak was born in Kakamas, Cape 
Ru In 1968, he was ordained a minister in the 
E Reformed Sendingkerk (Mission Church). He rose 
epa the president of the World Alliance of Re- 
er, purches in 1982. He served as senior vice pres- 
E, ol ie South African Council of Churches between 
E e Boesak criticized the white Dutch Re- 
t AA for supporting apartheid. He was re- 
Lo efor a motion passed by the World Alliance de- 

aaa a heresy. In 1983, he helped to found 
Bst cratic Front, a mass movement oppos- 
E Manlius Severinus (4807-524), an Italian 
qued à official, wrote Consolation of Philosophy. 
D init While in prison awaiting execution for trea- 
ondas e explained that the contemplation of God 
hore im ts Person to misfortune on earth. Boethius is 

a titan asa translator than as a thinker. His 

eus of Aristotle's treatises on logic, together 
ting aara; presaivéd these theories when classical 
Gar E eing lost. He was born in Rome. 
tide soil ENT 4 wet, spongy land characterized by 
cludes oth the heavy growth of mosses. A bog also 
er plants and much partly decayed plant life 


lean 


le 
Fcc, Most bogs are in northern regions, but they 
n virtually all parts of the world. A blanket 
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bog is a cloak of peat that smothers entire landscapes. 
Most blanket bogs are found in Ireland and Scotland. 

Bogs develop in shallow lakes, along slowly moving 
streams, and in places that have heavy rainfall and poor 
water drainage. Such conditions favour the growth of 
mosses, especially a type called sphagnum, which ab- 
sorbs water as a sponge does. As sphagnum and peat 
build up, they can even turn areas of flat, dry land into 
bogs. 

The soil and water of bogs is quite acidic, and so only 
a few kinds of plants can grow there. In addition to 
sphagnum and other mosses, some bogs include 
shrubs and trees. Such trees as black spruces and white 
pines grow in bogs in northern North America. In Cen- 
tral Europe the bog pine is common. Scandinavian bogs 
have shrubs such as cloudberry and northern bilberry. 
In the United Kingdom, bog rosemary (a dwarf shrub) is 
a typical bog plant, along with heather and cross-leaved 
heather. /nsectivorous (insect-eating) plants are also a 
feature of boglands. These include the sticky-leaved 
sundews and the pitcher plants which trap insects in 
funnel-shaped leaves. See Pitcher plant; Sundew. 

Many insects live in bogs, especially beetles, dragon- 
flies, and mosquitoes. Cranes and wading birds breed in 
bogs. Small mouselike mammals called bog lemmings 
also live in these areas. 

Bogs are fragile ecosystems. They also take many 
years to develop. Bogs are under threat from agricul- 
tural and industrial development. For example, Ireland 
has lost much of its once extensive bogland, owing to 
the extraction of peat, which is used to fire certain 
power stations. 

Because of the acidic peat, many things do not decay 
even if they are buried in bogs for years. Scientists have 
learned about past ways of life by studying human and 
animal remains and other items that have been dug up 
from bogs. 

See also Marsh; Peat; Peat moss; Pond (Kinds of 
ponds); Wetland. 

of Allen occupies about 970 square kilometres of 
central Ireland. It stretches from county Kildare through 
parts of Laois, Offaly, and Westmeath. Machine-dug peat 
from the bog is used as fuel in certain power stations. 
Bogart, Humphrey (1899-1957), was an American 
actor. His rugged face, flinty voice, and hard-bitten atti- 
tude made him one of the most popular film “tough 
guys.” Bogart was born in New York City. He first gained 
fame in films as gangster Duke Mantee in The Petrified 
Forest (1936), a part he played on the stage in 1935. He 
also played a gangster in Dead End (1937), The Roaring 
Twenties (1940), and High Sierra 1 941). 


A quaking bog has a floating 
mat of sphagnum, a type of 
moss. The sphagnum is kept 
afloat by plant stems and 
other items that also float in 
the water. Large quantities of 
partly decayed plant life 
called peat accumulate under 
the sphagnum mat. 
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Bogart's performance as 
detective Sam Spade in 
The Maltese Falcon (1941) 
made him a top box-office 
attraction. He won a 1951 
Academy Award for his 
performance as an adven- 
turer in 7he African Queen. 
His other films include Ca- 
sablanca (1943), Sahara 
(1943), The Big Sleep (1946), 
The Treasure of the Sierra 
Madre (1948), Key Larga 
(1948), Sabrina (1954), and 
The Harder They Fall (1956). 
Bognor Regis. See Sussex. 

Bogong moth was a delicacy favoured by Aborigines 
when they inhabited those areas of the Australian Alps 
called the Bogong High Plains. The larvae of these 
moths are known as cutworms, and they are a serious 
agricultural pest. They attack tomatoes, maize, and win- 
ter pastures in the lowlands of New South Wales and 
Queensland. In summer, hatchling moths migrate to the 
cooler temperatures of the mountains. There, they clus- 
ter in large numbers in rock crevices and aestivate (re- 
main dormant) from November until early April, living 
off reserves of body fat. When large numbers of moths 
aestivated, Aborigines would gather and cook them. 

Scientific classification. The Bogong moth belongs to the 
family Noctuidae. It is Agrotis infusa. 

Bogotá (pop. 3,982,941) is the capital and largest city of 
Colombia. It is the centre of a metropolitan area with a 
population of about 7 million. Bogotá lies on a plateau 
about 2,640 metres above sea level, in the Andes Moun- 
tains in central Colombia (see Colombia [mapl). 

The steep mountains that surround much of Bogotá 
give the city a dramatic physical setting. One peak is 
crowned with a figure of Christ, another with a cross, 
and a third with a shining white convent. Cable cars 
travel between the city and the top of Monserrate, a 
mountain that is a popular observation point. A mansion 
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Bogotá, the capital and largest city of Colombia, lies on a pla- 
teau high in the Andes Mountains. The city's skyline includes 
many high-rise office buildings and hotels. 


at the foot of the mountain once belonged to the South 
American general Simón Bolívar. It is now a museum 
that displays items relating to Bolívar and South Ameri- 
ca's struggle for independence. 

At the centre of Bogotá is the main square, Plaza 
Bolivar. It is surrounded by historic buildings, including 
the Cathedral, the Archbishop's Palace, the Municipal 
Palace, and the Capitol. Nearby, mansions from the 
Spanish colonial era, which lasted from the 15005 to the 
early 18005, line the narrow streets. The Gold Museum 
has a collection of about 35,000 gold works of art 
crafted by Indians before the Spaniards arrived. 

The population of Bogotá more than doubled be- 
tween 1963 and 1973. This rapid growth has led to the 
creation of large slums called barrios and a widening 
gap between the city’s rich and poor. High unemploy- 
ment and the violence associated with Colombia's deep 
involvement in illegal international drug dealing since 
the 1980's have caused crime to increase sharply. The 
city’s main products include cement, chemicals, food 
products, leather goods, and textiles. 

Bogota was founded in 1538 by Gonzalo Jiménez de 
Quesada, a Spanish military leader who conquered the 
area's Chibcha Indians. In the early 1700, the city be- 
came the capital of the Viceroyalty of New Granada. The 
viceroyalty consisted of what are now Colombia, Vene- 
zuela, Ecuador, and Panama. In 1830, Bogotá became the 
capital of independent New Granada, later renamed Co- 
lombia. 

See also Colombia (picture). 

Bohemia is a region in the western part of the Czech 
Republic. It covers 52,768 square kilometres and has 
about 6,300,000 people, or about 60 per cent of the Re: 
public's population. ; 

Bohemia is a saucer-shaped plateau ringed by hills 
and mountains, The Sudetes Mountains form Bohemias 
northern and southwestern boundaries. The Elbe River 
Valley in the north includes the most fertile farmland. 
Farmers there raise such crops as rye, sugar beet, an 
wheat. Bohemian farmers also produce barley, oats, an 
potatoes, and they raise cattle and pigs. 

Most Bohemians belong to a Slavic group called ke 
Czechs. Industries employ about two-thirds of the wor! 
ers. Manufactured prod- 
ucts of the region include 
beer, Bohemian crystal and 
cut glass, chemicals, cloth, 
iron and steel, and machin- 
ery. Cultural life centres on 
Prague, the Czech Repub- 
lic's capital and the coun- 
try's largest city. 

The first known inhabit- 
ants of Bohemia were the 
Boii, a Celtic tribe that 
lived in the region during 
the 300s B.C. The name Bo- 
hemia comes from the 
word Boii. The Czech word 
for Bohemia, Cechy, refers 
to the Czechs, who had set- 
tled in the region by about 
AD. 500. In 1158, Emperor 
Frederick | of the Holy 
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toman Empire gave the title of king to the Duke of Bo- 
hemia. Bohemia reached its political and cultural peak 
during the 1300s, when Charles IV ruled as both king of 
Bohemia and Holy Roman emperor. 

Aperiod of civil wars began in 1419, following the ex- 
«tution of John Hus. Hus was à Bohemian religious re- 
famer (see Hus, John). These wars were called the 
ussite Wars. They were chiefly religious conflicts, in 
wich Hus's followers fought loyal Roman Catholics. The 
wo sides managed to reach a compromise in 1436. In 
ime, most Bohemians became Protestants. Bohemia 
ame under the rule of the Catholic Habsburg family in 
1826, The Bohemian Protestants overthrew the Habs- 
lugsin 1618, but the Habsburgs regained power in 
1620. The Bohemian revolt began the Thirty Years War 
bee Thirty Years’ War [The Bohemian period). 

The Habsburgs ruled Bohemia for almost 400 years. 
Bohemia lost most of its religious and political freedom 
under Habsburg rule. In the late 17005, Czech leaders in 
Bohemia worked for a rebirth of patriotism and culture. 
The Bohemian people unsuccessfully revolted in 1848. 
Bohemia became industrialized during the 1800s. 

Eie fibeurg empire of Austria-Hungary was one of 
m eons in World War 1 (1914-1918). In 1918, 
in ecame a province of the new independent re- 
3 à elaine The government of Czechoslo- 
E, ned the country's provinces in 1949. In 1992, 
qm ae ceased to exist and the independent 
M naan e Czech Republic and Slovakia were cre- 
Veni place. Bohemia became a region in the Czech 
a Czech Republic; Czechs; Moravia; Prague. 
bis Ha Raa 5) is an island province in the Philip- 
fien I uon region. It is centrally located be- 

The qus Cebu. See Philippines (mapl. 
metres. The dicii: over an area of 4,117 square kilo- 
intheast to ond forms a high plateau that runs from 
ili-the E pee About 1,000 small cone-shaped 

these ws led chocolate hills of Bohol—rise in the 
sone and aaa formed by the erosion of the lime- 
Piativ ral edrock of the region. Rainfall is com- 
ely uniform throughout the year. 
Ost of Boho['s inhabi "ie yn 

Hhfora living F. abitants live along the coast and 
and maize, a E armers also grow coconuts, rice, sugar, 
histor 4d raise livestock and poultry. Barrio Bool is 

torical site on the island where, i 

impact took pi sland where, in the 1500s, the 
Weror, General * place between the Spanish con- 
Chieftain Sara de Legazpi, and the Filipino 
5 : 

* ees (1885-1962) was a noted Danish physicist 
Bohrs a a theory about the structure of the atom. 
ler ong jc published in 1913, was based on an ear- 
titRutherford i by Ernest Rutherford, a British physi- 
Positively uh ag shown that the atom consists of a 
ons White nucleus, with negatively charged 
Bttron; could ss around it. Bohr proposed that the 
Mbits aroun, dth ravel only in certain successively larger 
Muld hold mor e nucleus. He thought the outer orbits 
i suggested ae Strons than the inner ones. Bohr 

termine, the = the electrons in the outermost orbit 

ohr, aided by emical properties of the atom. 
Physicist Max He a theory proposed by the German 
n (see Planck i described the way atoms emit ra- 
Max. Bohr assumed that when an 
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electron jumps from an outer orbit to an inner one, it 
emits light. His theory explained the way light is given 
off by hydrogen, the simplest atom. Later, other scien- 
tists expanded Bohr's theory into quantum mechanics. 
This field of physics explains the structure of more com- 
plex atoms, the way they give off light, and other related 
matters (see Quantum mechanics). 

Bohr was born in Copenhagen, Denmark. He received 
a doctor's degree in physics at the University of Copen- 
hagen in 1911. That same year, he travelled to Cam- 
bridge, England, to study under the noted British physi- 
cist Sir Joseph Thomson. Bohr went to Manchester, 
England, in 1912 to work with Rutherford. 

In 1916, Bohr became a professor of physics at the 
University of Copenhagen. Danish authorities built the 
Institute for Theoretical Physics there in 1920, and Bohr 
became its director. Bohr was awarded the 1922 Nobel 
Prize for physics chiefly for his work on atomic structure 
(see Nobel Prizes (picture). During the 1930, Bohr 
made contributions to the study of the nucleus of the 
atom and to an understanding of quantum mechanics. 

In 1943, during World War Il, Bohr fled from Copen- 
hagen to escape the Nazis. He travelled to Los Alamos, 
New Mexico, U.S.A., where he served as an adviser to 
the scientists who were working on the first atomic 
bomb. He returned to Copenhagen after the war ended 
in 1945. Bohr later devoted much of his time to promot- 
ing peaceful uses of nuclear energy. 

See also Atom (diagram: Models of the atom). 

Boil is a painful infection of the skin and tissues under 
the skin. A boil begins as a hard, red lump. Within a few 
days, the centre of the lump. softens and fills with pus. 
Most boils develop on the face, armpits, chest, and but- 
tocks. 

Boils are caused by bacteria called staphylococci. In 
most cases, the bacteria enter the skin through a hair 
follicle. The bacteria then multiply beneath the surface 
of the skin. The body produces white blood cells to fight 
the bacteria. The white blood cells—and blood serum— 
fill the centre of the boil, forming pus. 

Skin tissue sometimes absorbs the pus. However, in 
the majority of cases, the skin that covers the top of the 


The development of a boil 


A boil begins after bacteria 
called staphylococci enter the 
skin through a hair follicle. 
The boil first appears as a 
hard, red lump. 


The lump softens as white 
blood cells and blood serum 
fill the centre of the boil and 
form pus. The white blood 
cells fight the bacteria. 


The pus drains out after the 
skin on top of the boil be- 
comes thin and breaks. After 
the pus has drained, the boil 


heals. 
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boil becomes thin and breaks, and the pus drains out. 
After the pus has drained, the boil begins to heal. 

Doctors treat boils by applying hot, moist pads and 
by prescribing antibiotics in cases of recurring infection. 
In many cases, doctors drain the pus by piercing or 
lancing the skin over the boil. This is done using a small, 
sharp instrument called a /ancer. 

Epidemics of boils sometimes result when infected 
people share towels or clothing with others. In most 
cases, boils can be prevented by keeping the skin clean. 

See also Abscess; Carbuncle; Sty. 
Boileau-Despréaux, Nicolas (1636-1711), was a 
French poet and critic of the Classical Age. His book of 
literary criticism, The Art of Poetry (1674), influenced 
French and English literature during the 1700's, Boileau 
wrote the book in the form of elegant couplets (groups 
of two related lines of rhymed poetry). In it, he defined 
great writing as lively, clear, imaginative, stylistically 
pure, and providing a deep emotional impact. Boileau 
wrote about the life and literature of his time in Satires 
(1666-1711) and Epistles (1668-1698). 

Boileau was born in Paris and spent most of his life 
there. He was a favourite of King Louis XIV. Boileau and 
a friend, playwright Jean Racine, were appointed royal 
historians in 1677. 

Boiler is a metal container in which a liquid is heated 
and changed into a vapour. Most boilers change water 
into the vapour steam. Steam is used to heat buildings. It 
changes from vapour to liquid form as it delivers heat 
into a room or building, giving off even more heat as a 
result. Some heating systems, called hydronic systems, 
circulate hot water rather than steam. However, the heat 
source in these systems is still referred to as a boiler. 
Steam produced in boilers is also used in steam tur- 
bines and for refining oil and drying paper. 

In one type of boiler, called the fire-tube boiler, gases 
flow through tubes surrounded by water. This type of 
boiler is used in most steam locomotives, in small facto- 
ries, and sometimes for heating homes. In the water- 
tube boiler, gases flow over water-filled tubes. Both 
ends of the water tubes are connected to large contain- 
ers, called drums. All high-pressure and large boilers 
are of the water-tube type. The small tubes in the water- 
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In a fire-tube boiler, hot gases flow through tubes that are sur- 
rounded by water. The boiler changes the water to steam. Fire- 
tube boilers are used in small factories and in some homes. 


tube boiler can withstand high pressure better than the 
large vessels of a fire-tube boiler. 

The steam generated in the tubes of a water-tube 
boiler collects at the top of a drum. It usually flows 
through a set of tubes called a superheater. The hot 
gases flow over the steam-filled tubes, increasing the 
temperature of the vapour. The combination of a boiler 
and a superheater is often called a steam generator. 

Strength of boilers. Boilers must be strong enough 
to withstand the high pressures inside them without 
bursting. They are constructed carefully and tested be- 
fore they are used. 

The pressure inside a boiler is usually measured in 
kilograms per square centimetre. Every boiler is marked 
with the pressure it can safely withstand, and has a 
gauge that shows the pressure in the boiler. Law re- 
quires that each boiler has a safety va/ve. When the 
pressure in the boiler reaches the danger point, the 
steam opens the valve and flows out into the air (see 
Safety valve). 

Boilers used for heating homes operate at a pressure 
of 07 to 1.0 kilogram per square centimetre. Small 
power plants have boilers that operate at 7 to 17 kilo- 
grams per square centimetre. In electric power stations, 
some boilers operate at pressures as high as 240 kilo- 
grams per square centimetre. 

Sizes of boilers. Boilers in large electric power sta- 
tions may be taller than a 10-storey building. They may 
produce over 70,000 kilograms of steam an hour. 
Enough coal to fill a railway car must be burned each 
hour to produce this much steam. 

Boiler water treatment. The water from a kitchen 
tap, a well, or a river cannot be used in a high-pressure 
boiler because it contains impurities. Some of these im- 
purities would cause corrosion and weaken the boiler. 
Others would cause a layer of solid scale to form on the 
inside of the boiler tubes. The scale would reduce the 
transfer of heat through the tube and the tube metal 
would become overheated. Care must be taken to re 
Move air and other dissolved substances from water 
supplied to the boiler, Other substances added to the 
water react chemically with those already in the water to 
prevent scale (see Water softening). 


Combustion 
chamber 


h 
In a water-tube boiler, hot gases flow over tubes filled we 
water. All large boilers are of the water-tube type. They 
withstand high pressure better than fire-tube boilers. 


Related articles in World Book include: 


Heating Steam engine 
locomotive (Steam Turbine (Steam turbines) 
locomotives) 


Boiling point is the temperature at which a liquid 
bubbles and changes into vapour. At this temperature, 
the vapour pressure of the liquid equals the atmos- 
pheric pressure. Vapour pressure is the pressure ex- 
erted above a liquid by the liquid's vapour. The motion 
ofvapour molecules produces this pressure, which in- 
creases as the temperature of the liquid increases. 

The boiling point of any substance depends on the at- 
mospheric pressure. Unless otherwise specified, boiling 
points are based on the pressure of the atmosphere at 
sea level, 101.3 kilopascals. The atmospheric pressure 
decreases as the height above sea level increases, and 
so the corresponding vapour pressure required for 
boiling also decreases. Thus, the boiling point of a sub- 
stance decreases as the altitude increases. For example, 
the boiling point of water at sea level is 100° C. But at 
3000 metres above sea level it is about 90° C. 

How pressure affects boiling. If a liquid is put into 
aclosed vessel, leaving space above the liquid, some of 
the liquid turns into vapour. The pressure produced by 
the vapour is the liquid's vapour pressure. The vapour 
E stabilizes when it equals the pressure of the 

iquid. 

Ifthe vessel is opened and the atmospheric pressure 
exceeds the vapour pressure, nothing noticeable hap- 
pens to the liquid. The pressure of the air holds the liq- 
uids vapour above the liquid, maintaining a fairly stable 
vapour pressure. But if the atmospheric pressure equals 
oris less than the vapour pressure, the liquid boils. In 
boiling, bubbles of vapour form in the liquid and rise to 
“id surface. The vapour then pushes out against the air 
w Apes from the space above the liquid. Because 
th nur escapes, its pressure never stabilizes, and 

e liquid evaporates completely. 
D liquid does not have to reach its boiling point to 
nii completely. This fact can be demonstrated by 
E pan of cool water in the sun on a hot day. The 
b p eric pressure exceeds the vapour pressure, and 
Fen, vapour becomes trapped above the water. 
ilic ie heat from the sun gives some of the vapour 
ke es enough kinetic energy (energy of motion) to 
‘he ene the atmospheric pressure and escape into the 
ay, Jeudi sweep additional vapour molecules 
nt M rore water turns into vapour and evaporation ac- 

Wh de a result, the water in the pan soon dries up. 
bonds b oiling points differ. The strength of the 
from acm the molecules of a substance differs 
ittractio a other substances. The stronger the forces of 
lower To etween the molecules of a substance, the 
bower he vapour pressure of the substance. In turn, the 

olin e vapour pressure of a substance, the higher its 
pale For example, water molecules are strongly 
vapour 0 one another. Water thus has a fairly low 
gen, Rie and it boils at 100° C. In contrast, nitro- 
X Water se molecules are not as strongly held together 
much | molecules, has a higher vapour pressure and a 

i ower boiling point, —195.8° C. 

bis id berances have very strong bonds between 

aytem ecules and almost no vapour pressure at every- 
peratures. These substances boil only at ex- 
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tremely high temperatures. For example, gold becomes 
liquid at 1064.43° C and has a boiling point of 2807" C. 
The boiling point of iron, which becomes liquid at 
1535° C, is 2750* C. 

See also Gas (How gases behave); Pressure; Steam; 

Temperature; Vapour. 

Bois d'arc. See Osage orange. 

Boito, Arrigo (1842-1918), was an Italian composer 
and author. He was a slow composer, and completed 
only one opera, Mefistofele (1868). This work is based 
on the story of Faust, a scholar who sells his soul to the 
devil, Mefistofele. From 1862 until he died, Boito 
worked on Nerone, an opera produced in 1924 after his 
death. 

Boito wrote /ibrettos (words) for his own operas and 
for those of other composers. His most notable librettos 
were for Amilcare Ponchielli's La Gioconda (1876) and 
for two operas by Giuseppe Verdi, Otello (1887) and Fal- 
staff (1893). Boito also wrote novels, essays, and poetry, 
and translated librettos into Italian. Boito was born in 
Padua, Italy. 

Boksburg (pop. 119,890) is a town in the PWV (Preto- 
ria-Witwatersrand-Vereeniging) province in South Af- 
rica. It is situated to the east of Johannesburg. 

Boksburg is one of the largest industrial towns in 
South Africa. It has a gold mine which operates when 
the price of gold makes it profitable. The town has good 
road and rail links and is close to Jan Smuts airport. 

Gold was discovered in the area in 1886. The town, 
founded in 1887, was named in honour of William Ed- 
uard Bok, who was the state secretary of the South Afri- 
can Republic. 

Boksburg Lake was created by constructing a large 
dam in 1888. The first railway service in the area began 
in 1890. It linked Boksburg to Johannesburg. Boksburg 
became a municipality in 1903. 

Bola. See Sling. 

Boldrewood, Rolf (1826-1915), pen name of Thomas 
Alexander Browne, was the author of the Australian clas- 
sic Robbery Under Arms. This novel, first published in 
three volumes in 1888, is an exciting melodrama based 
mainly on actual stories of bushrangers. Boldrewood 
also contributed articles and serial stories to various 
Australian magazines. He was born in London and was 
taken to Australia in 1831. His experiences working at 
different times as a farmer, police magistrate, and gold- 
fields commissioner influenced his writing. 

Bolero is a Spanish folk dance that developed into a 
popular theatrical and ballroom dance. The bolero is an 
elegant and refined dance performed in 4 time. It can 
be danced as a solo or by couples. The term bolero also 
is used for the music that accompanies the dance. 

The bolero has many steps and figures. In solo form, 
it combines intricate steps, pauses, and light foot stamp- 
ings with high jumps and leaps. Couples perform the 
dance in three sections. The partners dance together in 
the first and third sections and perform solo in the mid- 
dle section. Dancers usually sing and play castanets. 
Guitars and tambourines accompany in the background. 

The theatrical bolero was created in about 1780 by a 
Spanish dancer, Sebastian Cerezo, who added a number 
of French ballet steps to the folk bolero. In 1928, the 
French composer Maurice Ravel wrote Bolero for a one- 
act ballet of the same name. 
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Boleyn, Anne (1507- 
1536), was the second, and 
most famous, of the six 
wives of King Henry VIII of 
England (see Henry [VIII)). , 
Henry's determination to 
marry her led to the sepa- 
ration of the Church of 
England from the Roman 
Catholic Church. The prin- 
cess she bore the king be- 
came Queen Elizabeth I. 
Anne was a maid of hon- 
our to Catherine of Ara- 
gon, the first wife of Henry 
VIII, when the king became 
interested in her. She was not beautiful, but she had the 
cleverness and vivacity to enchant her royal admirer. 

Pope Clement VII refused to annul Henry's marriage 
to Catherine. Parliament, at the king's bidding, broke 
with the Church of Rome in 1534 and established Henry 
as supreme head of the Church of England (see England 
[The English Reformation). 

Meanwhile, the king had secretly married Anne in 
January 1533. Henry's archbishop of Canterbury, Thomas 
Cranmer, pronounced Henry's first marriage null and 
void. Anne Boleyn was crowned queen in June. In Sep- 
tember, she gave birth to Elizabeth. 

But Henry had wanted the baby to be a boy. And he 
began to find Anne tiresome. Finally, she was con- 
demned to death on a charge of unfaithfulness, and was 
beheaded on May 19, 1536. 

Bolger, Jim (1935- — ), became prime minister of 
New Zealand in 1990. Bolger is the head of the National 
Party. In the 1990 parliamentary elections, the National 
Party defeated the ruling Labour Party. 

Bolger farms sheep and beef cattle. James Brendan 
Bolger was born and educated in Taranaki. He became a 
farmer specializing in raising sheep and beef cattle. In 
1965, he moved to Te Kuiti. He became member of Par- 
liament for King Country in 1972. His parliamentary in- 
terests include land use, education, employment and 
training, and industrial relations. In 1983, Bolger was 
president of the International Labour Organization. Dur- 
ing this time, he led several New Zealand delegations to 
international conferences. In 1986, he became leader of 
the Opposition. 

Bolingbroke, Viscount (1678-1 751), Henry St. John, 
was an English statesman and writer. He became foreign 
secretary in 1710, and negotiated the Peace of Utrecht in 
1713 (see Utrecht, Peace of). He also tried to secure the 
succession to the throne for James Stuart, the Old Pre- 
tender. Queen Anne made Bolingbroke prime minister 
in 1714, But, after the queen's death four days later, Bo- 
lingbroke was dismissed and fled to France. He re- 
turned to England in 1723 and spent his remaining years 
writing. Bolingbroke was born in London and was edu- 
cated at Eton College, near London, and at Oxford Uni- 
versity. 

Bolívar, Simón (1783-1830), was one of South Ameri- 
ca's greatest generals. His victories over the Spaniards 
Won independence for Bolivia, Colombia, Ecuador, 
Peru, and Venezuela. He is called £/ Libertador (The Lib- 
erator). 


Detail of oil portrait 
known artist, Natior 
Gallery, London. 


Anne Boleyn 


Portrait 


Early life. Bolívar was 
born on July 24, 1783, in 
Caracas, Venezuela. His 
parents died when he was 
a child, and he inherited a 
fortune. As a young man, 
he travelled in Europe and 
married a Spanish girl. She 
died less than a year after 
their return to Caracas. 
Grief-stricken, Bolívar 
again toured Europe, and 
while in Rome made a vow 
to liberate Venezuela. 

Fight for freedom. On 
his return to Venezuela, 
Bolívar joined a group of patriots that seized Caracas in 
1810 and proclaimed an independent government in 
1811. He went to Great Britain in search of aid, but could 
get only a promise of British neutrality. Then he re- 
turned to Venezuela, and took command of a patriot 
army. He recaptured Caracas in 1813 from the Span- 
iards, who had regained control of Venezuela after Fran- 
cisco de Miranda's surrender (see Miranda, Francisco 
de). Bolivar became dictator of the country. 

The Spaniards forced Bolivar to retreat from Vene- 
zuela to the territory that later became Colombia. There, 
he took command of a Colombian force, and captured 
Bogota in 1814. But he lacked men and supplies, and 
new defeats led him to flee to Jamaica. In Haiti, he gath- 
ered a force that landed in Venezuela in 1816, and cap- 
tured Angostura (now Ciudad Bolivar). Bolivar then be- 
came the dictator there. 

His victories. Bolivar marched south in 1819. He de- 
feated the Spaniards at Boyaca in 1819, liberating the 
territory of Colombia. He then returned to Angostura, 
and led the congress that was responsible for orgari 
ing the republic of Gran Colombia. At first, Gran Colom 
bia included what are now the countries of Colombia ; 
and Venezuela. Panama joined the republic in 1821, any 
Ecuador joined it in 1822. Bolivar became its first prest 
dent on Dec. 17, 1819. raven 

Bolivar crushed the Spanish army at Carabobo m i 
ezuela on June 24, 1821. Next, he marched into ae 
and added that territory to the new Colombian repu®*® 
Bolivar became dictator of Peru in 1824. ! ^ 

Bolívar's army won a victory over the Spaniards Em 
Ayacucho in 1824, which ended Spanish power in d 
America. Upper Peru became a separate state, nam that 
Bolivia in Bolívar's honour, in 1825. The constitute A 
he drew up for Bolivia is one of his most important P 
litical pronouncements. : h 

Bolívar hoped to form a union of the new s a 
American nations against Spain, and to establis e S 
relations between these nations and the United Sta h 
But the achievement fell short of his hopes. By 18 arate 
republic of Gran Colombia had split into three sep: 


of an oil portrait (1824) by José 
e Castro; Alfredo Boulton Collec- 
tion, Los Guayabitos Caracas, Venezuela 


Simón Bolivar 


; a à ran 
-countries—Colombia (including Panama), Ecuado! 


Venezuela. 

Feeling against Bolívar grew strong. He na E: 
caped assassination in Bogotá. He resigned as P! 
of Colombia in 1830. zuela 

See also Peru (The War of Independence); ven 
(History); Flag (picture: Historical flags of the wo 
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ie et life in rural Bolivia has changed little over the centuries. These farmers, who are 
od i lock of llamas, live much as their ancestors did hundreds of years ago. About half of all 
ans live in rural areas. Most of them must struggle to make a living. 


Bolivia 


rat à country that is situated near the centre of 
riis A. It lacks a seacoast and has great natural 
eee ransportation. In western Bolivia, the majes- 
RA rin Andes Mountains surround a high, dry 
est of he ia Sand plain spreads over the north and 
northern part ay Tropical rainforests thrive in the 
sprawl Ai of the plain, and grasslands and swamps 
les EAR of the east. Largely hilly country 
pin, e Andes Mountains and the lowland 
Kn Polivians are of Amerindian or of mixed Spanish 
tural areas Mas ancestry. About half the people live in 
nany adults ost Bolivians are desperately poor, and 
Outside the jeanne read and write. Medical services 

Bolivia Rist are almost nonexistent. 
ourt meets, i n capitals. Sucre, where the Supreme 
ernment offic s the official capital. However, most gov- 
lvia’s largest es are in La Paz, the actual capital and Bo- 
World, bein hee La Paz is the highest capital city in the 

olivia a ee at an altitude of 3,660 metres. 
roducer of T in natural resources and is a leading 
ida series s However, frequent wars, revolutions, 
t € country’s unstable governments have hampered 
Maing a ponie growth. As a result, Bolivia re- 
standards of Pokie] country with one of the lowest 

merindia iving in the Western Hemisphere. 
NOW Bolivia, i were the first people to live in what is 
dians, The c uring the 15005, Spain conquered the In- 
liia won ES ruled the region until 1825, when Bo- 
tamed afte Independence. The new country was 

T Simón Bolivar. Bolivar, a Venezuelan gen- 


eral, helped Bolivia and several other South American 
countries to win their freedom from Spanish colonial 


rule. 
Government 


National government. Bolivia has had 16 constitu- 
tions since it became independent in 1825. Most of the 
constitutions called for a freely elected government. 
However, dictators have often ruled the country. 

Bolivia's present Constitution dates from 1967. Under 
it, the people elect a president and the members of the 
national legislature, called Congress, to four-year terms. 
The president may not be elected to two terms in a row. 
The Supreme Court is Bolivia's highest court. Congress 
appoints the court's justices. 


Facts in brief about Bolivia 


Capital: Sucre (official); La Paz (actual). 

Official languages: Spanish, Aymara, and Quechua. 

Official name: Republica de Bolivia (Republic of Bolivia), 

Area: 1,098,581 km’, Greatest distances—north-south, 1,448 km; 
east-west, 1,287 km. 

Elevation: Highest-Nevado Sajama, 6,542 m above sea level. 
Lowest—90 m above sea level, near Fortaleza. 

Population: Estimated 1996 population 8,256,000; density, 7 
people per km"; distribution, 50 per cent urban, 50 per cent 
rural. 1976 census—4,936,000. Estimated 2001 population— 


9,231,000. 

Chief products: Agriculture—coca, sugar, potatoes, maize, 
rice, wheat, coffee, cotton. Forest products—timber, rubber. 
Manufacturing and processing- refined tin, processed foods, 
textiles. Mining—tin, natural gas, petroleum, zinc, lead, anti- 
mony, tungsten, copper, silver, gold. 

Money: Currency unit— boliviano. One boliviano = 100 pesos. 
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Local government. Bolivia is divided into 9 depart- 
ments for purposes of local government. The depart- 
ments are divided into 94 provinces, which are further 
divided into 1,272 cantons. Appointed officials govern 
all the political units. In general, they have little inde- 
pendence from the national government. j 

Politics. Bolivia has many political parties. Miners 
unions and the military have great influence on the na- 
tion's politics. Married Bolivians who are at least 18 
years of age may vote. Unmarried Bolivians must be at 
least 21 years old to vote. 

Armed forces. Bolivia has an army of about 20,000 
members. It also has a small navy, which maintains pa- 
trol boats on inland waters, and a small air force. All Bo- 
livian men aged 18 or older may be conscripted. 


People 


Population and ancestry. About half of Bolivia's 
people live in rural areas. The rest live in cities and 
towns. For Bolivia's total population, see the Facts in 
brief table with this article. 

Indigenous people known as "Indians," lived in what 
is now Bolivia for thousands of years before European 
settlers arrived. During the 1500's, Spain began to colo- 
nize the area. Through the years, many Spaniards and 
Indians intermarried. Today, mestizos (people of mixed 
White and Indian ancestry) make up about 30 per cent of 
the population. About 60 per cent of the people are of 
unmixed Indian ancestry. Most of the rest of the popula- 
tion are people of unmixed white ancestry. 

Language. Bolivia has three official languages—Span- 
ish and the Indian languages of Aymara and Quechua. 
About one-third of the people speak Spanish. Most Bo- 
livians speak an Indian language. Aymara and Quechua 
are the most common Indian languages. 

Way of life. Many Latin-American countries have 
long had strict class systems based on ancestry. In Bo- 
livia, however, generations of intermarriage have made 
it difficult to define the classes according to ancestry. 
Large numbers of mestizos belong to all classes. 

Wealthy Bolivians, called the e/ite, form the nation's 
smallest social class. The elite speak Spanish and live in 
modern city apartments or in elegant Spanish-style 
houses with patios. Most elite families have had their 
wealth for generations, and some of them own large 
amounts of land. Bolivia's middle class includes govern- 
ment officials and doctors, lawyers, and other profes- 
sionals. The life of the middle class in Bolivia resembles 
that of the elite but is much less luxurious. 

Working-class Bolivians include pedlars, factory 
workers, and farmers who grow crops chiefly to sell. 
Many working-class Bolivians, called cholos, follow a 
mixture of Spanish and Indian traditions, They speak 
Spanish and one or more Indian languages. The typical 
cholo house is made of adobe and has a tile or metal 
roof. In the cities, most cholos live in crowded neigh- 
bourhoods called barrios. 

Poor farmers, called campesinos, make up Bolivia's 
largest social class. Campesinos follow Indian customs 
and speak Indian languages. They farm small plots, and 
most of them grow barely enough food to live on. Many 
of the women weave textiles or make pottery to earn 
extra money. Most campesinos live in tiny adobe houses 
with thatched roofs. 


La Paz, Bolivia's largest city, lies on a cool plateau high in the 
Andes Mountains. La Paz serves as the nation’s actual capital, 
though Sucre is the official capital. 


The coat of arms shows à 
breadfruit tree, a bundle of 
wheat, and a mountain in Bo- 
livia famous for silver mines. 
The coat of arms also shows à 
condor and an alpaca. 


Bolivia's state flag, used 
only by the government, was 
adopted in 1888. The national 
flag, flown by the people, is 
the same as the state flag but 
has no coat of arms. 
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Bolivia lies near the centre of South America. It is borde 
Brazil, Paraguay, Argentina, Chile, and Peru. 


Clothing. Most wealthy and middle-class Bolivians 


dress much like the people in most Western countries. 


Some cholos also wear Western-style clothing. How- 
wer, many cholos and most campesinos wear tradi- 
tional costumes. Such costumes include striped pon- 
chos for men and colourful shawls and full skirts for 
women. Many women also wear bowler hats. 

Food. Traditional foods in Bolivia include potatoes, 
maize, and a grain called quinoa. Bolivians often cook 
chuño, a dried form of potato, in stews or porridge. 
Some other common dishes include maize-filled pies 
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called humitas and meat turnovers called sa/ferias. 

Most poor Bolivians have an inadequate diet. Many of 
them chew the leaves of the coca plant to relieve hun- 
ger and fatigue. Coca leaves contain cocaine and other 
drugs. 

Religion. About 95 per cent of all Bolivians are bap- 
tized Roman Catholics. Most of them take part in church 
festivals, but few attend Mass regularly. In addition, 
many Catholics continue to honour traditional Indian 
gods and goddesses. Most other Bolivians still hold var- 
ious Indian religious beliefs. 
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Recreation. Colourful festivals play an important role 
in the life of most Bolivians. The festivals feature pa- 
rades, feasts, and elaborate dances. The festival dancers 
wear brightly coloured costumes and masks. Most festi- 
vals celebrate national holidays or honour Catholic 
saints or Indian gods and goddesses. 

Soccer is Bolivia's favourite sport. In the large cities, 
professional teams play before huge crowds. 

Education. Bolivia has one of the highest rates of illit- 
eracy in South America. About one-third of all Bolivians 
15 years of age or older cannot read and write. The gov- 
ernment is trying to improve the nation’s schools. 

Bolivia provides free primary and secondary school 
education. Children from 6 to 14 must attend school. 
However, many drop out before the age of 14, An espe- 
cially large number of campesino children leave school 
to help their families farm the land. 

Bolivia has 10 universities. The University of St. Fran- 
cis Xavier in Sucre is one of the oldest universities in 
South America. It was founded in 1624. 

The arts. For thousands of years, the Indians of Bo- 
livia have made fine jewellery, pottery, and colourful 
rugs and shawls. The Tiahuanaco Indians, who lived 
near Lake Titicaca from about 100 to 1200 A.D., pro- 
duced impressive statues and monuments. 

The Spanish colonists in Bolivia built many beautiful 
stone churches during the 1500's and 1600s. Indian 
craftworkers, hired by the Spanish, carved bold designs 
into the outside walls of the churches. 

During the 19005, social injustice and the everyday 
activities of the Indians provided the themes for many 
Bolivian writers and artists. For example, Augusto 
Céspedes examined the mistreatment of Indian tin min- 
ers in his novel Metal del Diablo (1946). Marina Núñez 
del Prado won fame for her sculptures of Indian life. 


The land 


Bolivia has four major land regions. They are (1) the 
Andean Highlands, (2) the Yungas, (3) the Valles, and (4) 
the Oriente. Some geographers classify the Valles as a 
subregion of the Yungas. 

The Andean Highlands cover much of western Bo- 
livia. A high plateau called the Altiplano lies between 
two craggy ranges of the Andes Mountains. The west- 
ern range forms part of Bolivia's western border. The 
eastern range divides the Altiplano from the rest of the 
country, About 40 per cent of Bolivia's people live on the 
Altiplano, many of them in La Paz. 

Few trees grow on the Altiplano. The southern sec- 
tion is especially barren. The world's highest navigable 
lake, Lake Titicaca, is partly in the northern Altiplano and 
partly in Peru. The lake lies at an altitude of 3,812 metres 
above sea level. Small farms dot the land near Lake Titi- 
caca. 

The Yungas make up a small region northeast of the 
Andean Highlands. The region has steep hills and nar- 
row gorges. Subtropical forests thrive on the hillsides. 
Few people live in the Yungas. 

The Valles lie in south-central Bolivia. The region 
consists of gently sloping hills and broad valleys. Open 
grasslands and many farms cover the land. The Valles 
produce much of the nation’s food, 

The Oriente is a vast lowland plain that spreads 
across northern and eastern Bolivia. Tropical rain forests 


Lake Titicaca, on the Bolivian-Peruvian border, is the worlds 
highest navigable lake at 3,812 metres above sea level. Reed 
boats are used on the lake. 


flourish in the northern part of the region. Open grass- 
lands, swamps, and shrubby forests cover much of the 
rest of the Oriente. There are many large farms situated 
in the vicinity of Santa Cruz. Most of the region has few 
inhabitants. 

Wide, sluggish rivers flow through the Oriente. After 
a heavy rainfall, numerous rivers overflow their banks 
and flood the surrounding area. Many of the rivers form 
part of the Amazon River system. 


Climate 


The climate in Bolivia varies greatly from region to re 
gion. Bolivia lies south of the equator, and so its seasons 
are those of the Southern Hemisphere. In the Andes 
Mountains, snow covers the highest peaks all year 
round. The Altiplano has sparkling clear air and a cool, 
dry climate. The temperature averages 13° C in January 
and 4.5° Cin July. 3 

The Yungas have a warm, humid climate. Heavy mists 
often surround the region's highest hills. The climate in 
the Valles is like that of the Yungas, but it is much les ; 
humid. The temperature in both the Yungas and the a 
les regions averages about 22° C in January and 11° Cin 
July. 


st of gently 
nume 


The Valles, a region in south-central Bolivia, consi 
sloping hills and broad, fertile valleys. The region has 
farms, which produce much of the nation's food. 


Most of the Oriente has a hot, humid climate. The 
daily temperature averages 24 °C all year round. How- 
ever, the temperature drops suddenly when cool, dust- 
laden winds called the surazos blow northward across 

the Oriente during the winter months. 

"The rainy season in most parts of Bolivia lasts from 
- December to February. The Oriente receives the most 
rain, Light rain falls on the Altiplano, and droughts fre- 
quently trouble the region. 


Economy 


Bolivia is a developing country. However, it has a 
wealth of natural resources that are not at present being 
fully exploited and which could provide the basis for fu- 
ture economic growth. These resources include a plen- 
E supply of minerals, pastureland, timber, and fertile 
soil 

Service industries and agriculture account for most of 
Bolivia's gross domestic product (GDP}—that is, the total 
value of all goods and services produced yearly. Most of 
Bolivia's industries and businesses are privately owned. 
But the government controls petroleum production and 
other key industries. 

Service industries account for about 38 per cent of 
Bolivia's GDP and employ about 40 per cent of the coun- 
tys workers. The service industries include businesses, 
government agencies, hospitals, and schools. 

_ Agriculture accounts for about 32 per cent of Boliv- 
or and employs about 47 per cent of all workers. 
armers on the Altiplano grow potatoes, wheat, and a 
Er uM quinoa. They raise llamas and alpacas for 
E po . The Yungas and the Valles regions yield ba- 
Gt dm m cacao, coffee, and maize. Another impor- 
Eus Re sid Yungas is coca, from which the drug co- 
dus made. Bolivia is one of the world's leading 

d ers of coca. In the Oriente, farmers raise cattle 

Vi cotton, rice, and sugar cane. 
lias oce accounts for about 17 per cent of Bo- 
Bolivian fa ba | employs about 7 per cent of all workers. 
Sellos sar dos refine tin, process foods, and make 
E other products. The chief industrial centres 

à2, Santa Cruz, and Cochabamba. 
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Mining accounts for about 13 per cent of Bolivia's 
GDP and employs about 3 per cent of all workers. Tin is 
Bolivia's most important mineral, but it is declining in 
significance. However, the country still ranks among the 
world's leading tin producers. The government controls 
most of the tin mines. 

Bolivia's metal deposits lie high in the Andes Moun- 
tains. In addition to tin, these deposits include antimony, 
copper, lead, silver, tungsten, and zinc. The Oriente 
yields gold, petroleum, and natural gas. 

Energy sources. Petroleum supplies about 70 per 
cent of the energy used in Bolivia. Most of the petro- 
leum comes from the Oriente. Other important sources 
of energy include natural gas and hydroelectricity. 

Trade. Natural gas is Bolivia's chief legal export. But 
authorities believe that the illegal export of coca brings 
in much more money. Bolivia also exports antimony, 
gold, silver, tin, tungsten, coffee, timber, sugar, and rub- 
ber. Imports include heavy machinery, transportation 
equipment, and such consumer goods as clothing, food, 
and household items. Bolivia trades mainly with the 
United States, Argentina, and western European coun- 
tries. 

Transportation and communication. Bolivia's rug- 
ged terrain and dense forests have made it difficult to 
build roads and railways. The country has only about 
1,300 kilometres of paved road and about 3,700 kilo- 
metres of railway lines. Bolivia has an average of about 1 
car for every 150 people. The country has international 
airports at La Paz, Cochabamba, and Santa Cruz. 

Bolivia publishes about 15 daily newspapers. The 
country has an average of about 1 radio for every 2 peo- 
ple and 1 television set for every 20 people. Telephone 
and telegraph systems link the major cities. 


History 


American Indians lived in what is now Bolivia as early 
as 10,000 years ago. About A.D. 100, a major Indian civili- 
zation developed in the Tiahuanaco region near Lake Ti- 
ticaca. The Tiahuanaco Indians built gigantic monu- 
ments and carved statues out of stone. Their civilization 
declined rapidly during the 1200s. By the late 130055, a 
warlike tribe called the Aymara controlled much of 
western Bolivia. The Inca Indians of Peru defeated the 
Aymara during the 1400's and made Bolivia part of their 
huge empire. The Inca forced their religion, customs, 
and language, Quechua, on the Bolivian Indians. 

Colonial rule. During the 15305, Spain conquered 
the Inca and made Bolivia a Spanish colony called 
Upper Peru or Charcas. Spanish colonists soon began to 
settle in Bolivia and establish large estates called hacien- 
das. After silver was discovered in the mountains near 
Potosi in 1545, Spaniards poured into Bolivia by the 
thousands. Bolivia's silver became an important source 
of wealth for Spain. 

The Spanish colonists frequently mistreated the Indi- 
ans of Bolivia. They forced the Indians to work on the 
haciendas and in the silver mines. Many Indians died of 
mistreatment or of diseases brought by the Spaniards. 
Some Spaniards and Indians intermarried, producing 
the beginning of a mestizo population. From time to 
time, the Indians and mestizos rebelled against the 
Spanish. Most of these small-scale rebellions were 


quickly crushed. 
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Independence. Spain's colonies in Latin America 
gradually became increasingly dissatisfied with Spanish 
rule. During the early 1800, the Venezuelan general 
Simón Bolívar organized an army to fight for the inde- 
pendence of Spain's South American colonies. In 1824, 
Bolívar sent one of his generals, Antonio José de Sucre, 
to free Bolivia. Sucre's forces defeated the Spanish in 
1825, and Bolivia declared its independence. The new 
nation was named after Bolívar. In 1826, Sucre became 
the first constitutional president. He governed Bolivia 
until 1828. 

In 1829, Andrés Santa Cruz, another of Bolívar's gen- 
erals, became president. Under him, Bolivia enjoyed a 
period of relative prosperity and political stability. Santa 
Cruz was overthrown in 1839. Dictators ruled Bolivia 
until the late 1800's. Rebellions against them were fre- 
quent. Most of the dictators took little interest in Boliv- 
ia's progress. Their chief concern was to stay in power. 

Territorial losses. Over the years, Bolivia lost more 
than half its territory, The losses resulted from war or 
treaties with the neighbouring countries of Argentina, 
Brazil, Chile, Paraguay, and Peru. One of the worst 
losses followed Bolivia's defeat in the War of the Pacific 
(1879-1883). In this war, Chile seized Bolivia's nitrate-rich 
land along the Pacific Ocean. Bolivia has been without a 
coastline ever since. 

In the late 18005, the world price of silver increased 
greatly and large deposits of tin were discovered in Bo- 
livia. The export of these minerals became highly impor- 
tant to Bolivia's economy. Political parties representing 
the interests of the mine owners grew more and more 
powerful. They controlled Bolivia until the 1930's and 
helped the country achieve greater political stability. Bo- 
livia's presidents during this time devoted much effort to 
Promoting mining and the building of railways, 

Bolivia suffered another major territorial loss as a re- 
sult of the Chaco War, The war broke out in 1932 be- 
tween Bolivia and Paraguay over ownership of the Gran 
Chaco, a large lowland plain bordering the two coun- 
tries. Bolivia was defeated in 1935. It gave up most of the 
disputed land under a settlement arranged in 1938, 

The Revolution of 1952. Great Political disorder fol- 
lowed Bolivia's defeat in the Chaco War. From 1936 to 
1952, Bolivia had 10 presidents as one political leader 
after another seized control of the government. Six of 
the presidents were military officers supported by the 
army. Meanwhile, tin miners formed unions and held 
strikes for better working conditions. The miners sup- 
Ported a political party called the National Revolutionary 
Movement, which backed their demands. In 1952, the 
National Revolutionary Movement overthrew the mili- 
tary rulers then in power. Victor Paz Estenssoro, an 
economist and party leader, became the next president. 

Under Paz, the Bolivian government took over the 
largest tin mines. The government also broke up the 
large estates and gave the land to Indian farmers, Paz 

served as president until 1956. Under the Constitution, 
he could not serve more than one term in a row, An- 
other leader of the National Revolutionary Movement, 
Hernán Siles Zuazo, was then elected president. He 
served until 1960. 

Return to military rule. In 1960, Paz was again 
elected president. A military uprising forced him from 
Office in 1964. For the remainder of the 1960's and 


throughout the 19705, control of the government 
changed hands repeatedly, mostly after revolts by rival 
military officers. The military governments violated civil 
rights. They permitted no opposition to their rule and 
imprisoned their enemies. In the mid-1960's, Ché Gue- 
vara, a Communist leader from Cuba, tried to stir upa 
revolt in Bolivia. Bolivian troops killed him in 1967, (See 
Guevara, Ché.) 

Recent developments. In 1980, Bolivia held an elec- 
tion for a civilian government. But military officers again 
seized control before the elected government could 
take office. In 1982, the military allowed a return to civil- 
ian government. The Congress elected in 1980 chose 
Siles Zuazo as president. He had been president 22 
years earlier and had also been elected by the people in 
1980. In the 1985, 1989, and 1993 presidential elections, 
no candidate won a majority of the popular vote. As a 
result, Congress chose the president following each 
election. Victor Paz Estenssoro was chosen to serve 
again in 1985. Jaime Paz Zamora was chosen in 1989 and 
Gonzalo Sanchez de Lozada in 1993. 

Bolivia's economic problems have included a huge 
national debt and high inflation. Droughts and floods 
damaged harvests and created food shortages. Bolivian 
workers have repeatedly gone on strike to protest 
against high prices, low wages, and food shortages. 
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Questions 


Who were the first people to live in what is now Bolivia? 
What is Bolivia's chief legal export? ia? 
What reforms followed the Revolution of 1952 in Bolivia 
Why does Bolivia have few paved roads and railways? 1 
How did the Spanish colonists in Bolivia treat the Indians 
Which land region in Bolivia has frequent droughts? 
Who are the elite of Bolivia? Cholos? Campesinos? 
Why do many children in rural Bolivia drop out of 
After whom is Bolivia named? Why? 

Which is Bolivia's largest city? 


school? 


pull, Heinrich (1917-1985), a German author, won the 
1972 Nobel Prize for literature. His writings express a 
commitment to peace and plead for compassion for the 
victims of war, oppression, and social injustice. Ball's 
works also attack abuses of political and economic 
power. 

Ball dealt with the horrors of war, especially World 
War Il (1939-1945), in his early short-story collection 
Traveller, If You Come to Spa. . . (1950) and his novel 
Adam, Where Art Thou? (1951). After Germany's eco- 
nomic recovery following World War II, Ball's fiction 
came increasingly critical of capitalist society and the 
negative effects of prosperity. His novels Billiards at 
HalfPast Nine (1959) and The Clown (1963) expose the 
materialism and opportunism he saw in the older gener- 
ation of German society. Group Portrait with Lady (1971), 
perhaps his best novel, tells the story of a woman who 
comes an outsider to middle-class society. 

Ball was born in Cologne, Germany. He also wrote 
radio plays and political and literary essays. 

Boll weevil is a small beetle that feeds inside the bolls 
beed pods) of cotton plants and causes serious damage 
locotton crops. Native to Mexico and Central America, 
oll weevils spread north into Texas, U.S.A., in about 
1890, Since then, they have spread into most cotton- 
growing areas of the United States. 

Brownish to black in colour, the boll weevil is about 6 
nillimetres long. It is one of a group of beetles called 


Aboll 
Weevil, above, uses its long snout to feed on a cotton 


boll seed cott 
Cotton fet ae boll weevils grow to adulthood inside 
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snout beetles, because of the long beaks or snouts with 
which they feed. The boll weevil's snout is about half as 
long as the rest of its body. 

In winter, adult boll weevils hide in plant debris and 
rubbish in or near cotton fields. When buds appear on 
the cotton plants in the spring, female boll weevils 
puncture them with their snouts. They lay eggs inside 
the buds, and the eggs soon hatch into wormlike grubs. 
The grubs feed inside the buds, usually causing them to 
fall off the plant. Continuing to feed, the grubs become 
adult boll weevils in about 24 or 3 weeks. They then eat 
their way out of the buds and attack other buds, Later in 
the season, they attack the bolls, where the females de- 
posit more eggs. Several generations of boll weevils 
may be produced in a single season. Many insecticides 
are used to control boll weevils. 

Scientific classification. The boll weevil belongs to the 
weevil or snout beetle family, Curculionidae. It is Anthonomus 
grandis. 

See also Cotton (Care during growth); Weevil. 
Bologna (pop. 404,378), a city in northern Italy, lies ina 
region of pleasant climate and fruitful soil (see Italy [po- 
litical map]. An important industrial centre, its manufac- 
tured products include farm machinery, motor vehicles, 
silks, velvets, and Bologna sausage. 

Bologna is the capital of Emilia, one of Italy's political 
regions. Much of the city has narrow and crooked 
streets, and so retains a medieval appearance. Bologna 
has a system of arcades (roofed walkways) that provide 
shelter for shoppers as they go from shop to shop. It has 
130 churches, which date from the 1200s to modern 
times. Of the 180 towers standing in the city during the 
Middle Ages, only two, dating from about 1110, remain. 
The art treasures of Bologna are world-famous. The Uni- 
versity of Bologna, which dates from about 1100, is one 
of the world’s oldest universities. 


Bologna has a system of arcades that provide shelter for shop- 
pers as they go from shop to shop. 
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Bologna, University of, in Bologna, Italy, is one of 
the oldest universities in the world. It was formed in 
about 1100, having developed from an association of 
law teachers and their students. The university was fa- 
mous throughout Europe during the rest of the Middle 
Ages for its schools of civil law and liberal arts. The 
poets Dante and Petrarch studied there. Today, the uni- 
versity is a state-supported coeducational institution 
with about 59,000 students. It offers courses in agricul- 
ture, arts and sciences, engineering, law, mathematics, 
medicine, pharmacy, teacher training, and veterinary 
medicine. 
Bolometer is a device similar to a highly sensitive 
thermometer. It measures extremely small amounts of 
heat produced by certain types of radiant energy, chiefly 
infrared rays. Bolometers are so sensitive that they can 
detect infrared rays from the most distant galaxies in the 
universe, 
^ bolometer has a thin conducting strip that forms 
part of an electric circuit. The strip becomes slightly 
warmer when even a small amount of radiation touches 
it. This heating of the strip produces a change in the cir- 
cuit's conductivity (ability to carry electric current). The 
difference in conductivity indicates the strength of the 
radiation. Some bolometers can operate at tempera- 
tures near absolute zero (—273.15* C). The sensitivity of a 
bolometer increases tremendously at such extremely 
low temperatures. Samuel P. Langley, an American-born 
astronomer and physicist, invented the device in 1880. 
Bolsheviks were members of a group that became 
the Communist Party in Russia. The name comes from 
the Russian word bo/shinstvo, which means majority. In 
the early 19005, the Russian Social Democratic Labour 
Party split into two main groups. Both groups claimed to 
follow Marxist principles. V. I. Lenin led one group that 
believed a single, centralized party of professional revo- 
lutionaries should lead the revolution in Russia. He 
thought this party could seize power with the help of 
the workers and peasants. The other group believed in a 
broader revolutionary party open to anyone who be- 
lieved in the revolution. 
At a party meeting in London in 1903, Lenin's group 
was clearly in the minority. But it gained a majority vote 


when seven delegates left the meeting in anger over the 
question of party membership. Leninists then won con- 
trol of two powerful party organs, the newspaper and 
the Central Committee. Lenin began calling his follow- 
ers Bolshevik (majority) and his opponents Menshevik 
(minority). Lenin's group became the A//-Russian Com- 
munist (Bolshevik) party in March 1918. It called mem- ; 
bers Bolsheviks until 1952, when the word was droppe! 
from the party name. 

See TA eT Lenin, V. L; Mensheviks. 
Bolshoi Theatre Ballet of Moscow is one oftwo 
major ballet companies in Russia. The other is the Krey 
in St. Petersburg. The Bolshoi performers are know 
their brilliant technical skill and for their vigorous an 
dramatic dancing. 

The first ballet. in the Bolshoi Theatre was peot 
in the late 1700s. For some time, however, Russian n H 
flourished chiefly in St. Petersburg, where dancers "a 
considered more polished. The Moscow compania 
known chiefly for its scenic effects. In 1900, A a 
Gorsky took over the Bolshoi company and devel Be 
group of important dancers. The company beet s 
ternationally known through its tours during i c 
Bolsover (pop. 69,000) is a local government iier 
Derbyshire, England. It includes the coal-mining RE. 
of Bolsover, Blackwell, and Clowne. There is wae 
agriculture in the northern part of the district. a a 
town has the largest smokeless fuel plant in the Pair 
Isles. Bolsover Castle was built in the 1600s on MS 
Norman foundation. The district contains the oS 
Crags, where archaeologists have discovered Early 
Stone Age remains. a 
Bolt is a type of fastener formed of a metal rodii 
an enlarged head at one end and a screw threa RT 
other. Bolts may be screwed directly into the P Anut 
are to hold, or they may be held in place by n! Fae is 
is a block of metal with a hole in the centre. The mi 
threaded. The threaded end of the bolt is screwe 
the nut to hold the bolt in place. (six-sided 

Machine bolts have a square or hexagonal a 
head. They are made in sizes from 6 millimetre angad 
centimetres or more in diameter, and in a wide aste 
lengths. Carriage bolts, which are often used to 


wooden parts, have a rounded head. A small square sec- 
tion beneath the head prevents the bolt from turning 
when the nut is screwed on. Stove bolts have half-round 
orflat heads that are slotted so that a screw driver can 
be inserted. Eve bolts have a head that looks like a loop 
orring. Expansion bolts have slotted or V-shaped pieces 
ofmetal that expand when the bolt is inserted. 
Bolt, Robert (1924-1995), was a British playwright and 
film script writer. His most successful play, A Man for 
All Seasons (1960), is a dramatic study of Sir Thomas 
More. His other successful plays include Vivat, Vivat Re- 
gina! (1970) and State of Revolution (1977). Bolt won 
‘Academy Awards with his film scripts for Dr. Zhivago 
(1963) and A Man for All Seasons (1967). He scripted and 
irected Lady Caroline Lamb (1972). His other scripts in- 
dude The Bounty (1984) and The Mission (1986). 
Bolt was born in Manchester, England, and educated 
at Manchester Grammar School and Manchester Uni- 
versity, He was a schoolteacher for eight years. In 1958, 
the success of his play Flowering Cherry enabled him to 
write full time. 
Bolton (pop. 253,300) is a local government district in 
Greater Manchester, England. Bolton is the main town in 
the district. Other towns in the district include Blackrod, 
famworth, Horwich, Kearsley, Little Lever, and West- 
houghton. Textile manufacturing has long been impor- 
tant in Bolton. But engineering has grown in importance 
inrecent years. The clothing and paper trades are also 
Important. The town of Bolton has a fine civic centre, in- 
pang an imposing town hall with tower and columns. 
talso has two outstanding buildings dating back to the 
1400s—Smithills Hall and Hall-i-th-Wood. Samuel 
Crompton was living at Hall-i-th-Wood when he in- 
vented the spinning mule, which revolutionized spin- 
erg during the Industrial Revolution. Bolton Museum 
Eus à notable collection of ancient textiles. 
heon Tia Ludwig (1844-1906), was an Austrian 
to ds physicist. He made important contributions 
Bus eory of radiation and to the kinetic theory of 

In 1884, Boltzmann deduced a theoretical equation, 


Bomb 433 
the Stefan-Boltzmann law. 
This law states that the 
total energy radiated from 
a body is proportional to 
the fourth power of the ab- 
solute temperature. He 
also developed the Bo/tz- 
mann distribution, an 
equation that expresses the 
distribution of energies for 
a collection of particles at a 
fixed temperature. 

Born in Vienna, Boltz- 
mann graduated from the 
University of Vienna. He 
taught at various European universities. His published 
works include Lectures on Maxwell's Theory of Electric- 
ity and Light (1891-1893) and Lectures on Gas Theory 
(1895-1898). 

Bomb is a weapon that explodes. Bombs have been 
used chiefly in warfare, though terrorists also use them. 
Bombs kill or injure people and destroy buildings, aero- 
planes, ships, and other targets. Most bombs consist of 
a metal case filled with explosives or chemicals and a 
means of exploding or scattering the contents. Some 
bombs are small enough to be carried by hand. Terror- 
ists often use such bombs. In warfare, small bombs may 
be thrown as grenades or fired from artillery. However, 
most bombs are large and dropped from aeroplanes. 

Bombs dropped from planes are considered gravity 
weapons because the earth's attraction pulls the bombs 
downward. Missiles, which fly under their own power, 
are sometimes said to carry bombs. However, warhead 
is the correct term for the explosive part of a missile. 

Bombs dropped from the air have small wings called 
fins, which stabilize the bomb and make it fall on a more 
predictable path. Bombs released from low-flying 
planes may have small panels called retardation devices. 
These devices open and slow the bomb down, so the at- 
tacking plane can fly away before the bomb explodes. 
Parachutes may also be used to slowa falling bomb. 


Ludwig Boltzmann 


Bolt, 


toi n 
the S many fine buildings. One outstanding building in 
Vp, 5 Hal-i-th-Wood, above, which dates back to the 


Bombs rank among the most destructive weapons of warfare. In 
the photograph above, munitions specialists on an aircraft car- 
rier transport bombs to a waiting aircraft. 
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Main types of bombs 


i i t. Some 
b: rding to the explosive materials they contain, their size, and their target 
bombs aedesigned [^ wipe "m heavily armoured ships and large fortifications. Other Bombs are 
used to kill people or to destroy vehicles. Nuclear bombs are the most destructive of all bombs. 


Casing 


Nose 


Tail fuse High explosive Reinforced nose fuse 


A general-purpose bomb, which is usually dropped from 
high altitudes, is used to destroy bridges, dams, and factories. 


Fuse Laser guidance 


system 


Controllable 


High explosive Booster guidance fins 


A guided bomb, sometimes called a smart bornb, is directed 
to its target by a laser beam or a television camera. 


Booster Thickened casing 


Hard nose 


High explosive 


An armour-piercing bomb can destroy armoured warships, A 
steel nose enables it to penetrate armour before exploding. 


A small device called a fuse triggers most bomb ex- 
plosions. A bomb with a contact fuse explodes when the 
bomb strikes a target. A bomb with a Proximity fuse ex- 
plodes a short distance above the ground. One type of 
proximity fuse uses radar to measure the distance from 
the ground. Another type reacts to increases in air pres- 
sure as the bomb nears the ground. 

There are two main categories of bombs, They are (1) 
conventional bombs and (2) nuclear bombs. 


Conventional bombs 


Conventional bombs vary in size and are designed to 
destroy different kinds of targets. The chief types of con- 
ventional bombs include (1) general-purpose bombs, (2) 
guided bombs, (3) armour-piercing bombs, (4) fragmen- 
tation bombs, and (5) incendiary bombs. 

General-purpose bombs use such explosives as 


Weakened casing 


High explosive Booster fuse 


A fragmentation bomb is aimed at troops and vehicles. Metal 
fragments in the bomb shatter and are scattered widely. 


Casing Vent hole 


An incendiary bomb, which contains chemical substances that 
ignite and start fires, burns buildings, crops, and forests. 


Control plug Plutonium sphere 


Beryllium-polonium core 


s 
An atomic bomb releases huge amounts of energy and ende 
much greater destruction than a conventional type o! 


RDX or TNT to shatter targets or kill people. The bon 
destroy or kill by a combination of blast, vue tre 
sure, fragmentation, and shock. Blast is the sud Qu 
mendous wave of air pressure created when the i 
explodes. It blows down walls, breaks windows ue suc 
smashes equipment. Vacuum pressure refers to dii 
tion effect that results as the air rushes back into cceurs 
tial vacuum created by the blast. Fragmentation v^ 
when the bomb breaks into many small pieces. damag: 
pieces fly through the air with bulletlike specii ck is the 
ing buildings and injuring or killing people. Sho 
blow transmitted through the ground, water, 
tures in which the bomb explodes. It can weal 
stroy underground foundations and shelters. : 
Most general-purpose bombs weigh betw aeh 180 
and 900 kilograms. Their length ranges from T the 
centimetres to 3.8 metres. During the late 19605; 


or struc- 
ken or ae 


United States built general-purpose bombs weighing 
6800 kilograms for the Vietnam War. The bombs pre- 
pared helicopter landing areas by rapidly clearing away 
ungle. 
| Guided bombs are directed toward targets by elec- 
tronic equipment. They are sometimes called “smart 
bombs” One kind of guided bomb carries a television 
camera aimed at the target. As the bomb falls, the pilot 
watches the target on a TV screen in the plahe. If neces- 
say, the pilot adjusts the path of the falling bomb by re- 
mote control, Some bombs with TV cameras carry elec- 
tronic circuits that memorize the picture of the target. 
The bomb then guides itself. Another kind is directed by 
abeam of light from a device called a laser. Before the 
homb is released, the laser beam is aimed at the target. 
The bomb carries a sensor, a device that is sensitive to 
laser light. The sensor guides the bomb to the target. 
Armour-piercing bombs were developed to attack 
battleships and other heavily armoured warships. Sucha 
bomb has a heavy steel nose that can penetrate a ship's 
amour. The bomb then explodes inside the ship. 
Fragmentation bombs kill and injure enemy troops 
hopen areas and destroy planes, trucks, and other light 
equipment on the ground. These bombs have many 
metal fragments or bars that break into jagged pieces 
when the bomb explodes. The pieces scatter with tre- 
mendous speed. One kind of fragmentation bomb, 
alled a cluster bomb, consists of hundreds of small 
tombs packed in a light container. After being released 
[n a plane, the container breaks open. The small 
Enos called bomblets, then scatter over a wide area. 
ee bomblets explode when they strike the target. The 
En rest on the ground and do not explode until a ve- 
s ora person comes into contact with them. 
Speed bombs start fires. They are filled with 
d compounds or thermite, a mixture of aluminium 
e oxide. Incendiary bombs weigh from about 1.5 
ilograms. The napalm bomb is a type of incendi- 
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ary bomb filled with jellied petrol. The exploding bomb 
spreads a sticky petrol mixture that immediately ignites, 
setting fires that are extremely difficult to put out. An- 
other type of incendiary bomb, the fue/-air bomb, 
spreads a cloud of fuel that ignites. The United States 
used fuel-air bombs in the Vietnam War to burn jungle 
and clear away mines and booby traps. 

Other conventional bombs include chemical 
bombs, depth bombs, leaflet bombs, and photoflash 
bombs. Chemical bombs spread smoke or poison gas. 
Depth bombs explode underwater and are used against 
submarines. Leaflet bombs carry propaganda printed in 
the language of the enemy. The bomb blows apart in the 
air, and the leaflets spread over a wide area. Photoflash 
bombs provide light for aerial photography at night. 


Nuclear bombs 


Nuclear bombs produce enormous amounts of blast, 
vacuum pressure, shock, heat, and radiation. They cause 
far more destruction than conventional bombs. There 
are two kinds of nuclear bombs: (1) atomic bombs and 
(2) hydrogen bombs. 

Atomic bombs release huge amounts of energy 
through the splitting of the nuclei (cores) of plutonium 
or uranium atoms. This process is called fission. The 
United States developed the atomic bomb during World 
War II (1939-1945) and exploded the first such bomb on 
July 16, 1945, near Alamogordo, New Mexico, U.S.A. The 
bomb produced a 19-ki/oton explosion. One kiloton 
equals the energy released by 910 metric tons of TNT. In 
August 1945, the United States dropped two atomic 
bombs on Japan, one on Hiroshima and the other on Na- 
gasaki. The bombs killed between 120,000 and 140,000 
people, largely destroyed both cities, and helped end 
World War Il. 

Heat from an atomic bomb can burn exposed skin 
and cause combustible materials to ignite. Radiation 
from a 10-kiloton bomb harms unprotected people 


Nuclear bombs cause more 
destruction than conventional 
bombs. The mushroom cloud, 
left, is produced when an 
atomic bomb explodes. Huge 
amounts of energy are re- 
leased through the splitting of 
plutonium or uranium atoms 
in a process called fission. 
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Modern Hydrogen Bomb 
Some of t 
bombs bendi Labo en Total destruction (14 kilometres) 


force thousands of times as 
ful as the first nuclear 
'ombs, as shown in the dia- 
gram on the right. In 1945, the 
second atomic bomb used in 
warfare was Vim on Na- 
ki, Japan, by a U.S. 
mber. This bomb de- 
stroyed everything within 
about 1.5 kilometres of the 
int. Buildings more 
then shout 5 kilometres from 
the centre of the explosion 
suffered only qe damage. 
Some modern hydrogen 
bombs can cause total de- 
struction within about 14 kilo- 
metres of the target point and 
by deceased jar away as 48 
kilometres. 


within about 1,200 metres of the centre of the explosion. 
They become sick within a few days and die several 
weeks later. Higher radiation levels kill people within a 
few days, 

Hydrogen bombs are far more destructive than 
atomic bombs. The energy in a hydrogen bomb results 
from the fusion (combining) of hydrogen atoms. The 
United States exploded a 104-megaton hydrogen bomb 
in 1952—the first megaton-class hydrogen bomb. One 
megaton equals the energy produced by 0.9 million 
metric tons of TNT. In 1961, the Soviet Union tested the 
largest hydrogen bomb ever built. It exploded with a re- 
ported force of 58 megatons. 

A type of hydrogen bomb called a neutron bomb or 
enhanced radiation bomb is designed to kill enemy 
troops without damaging nearby buildings. Neutron 
bombs create large amounts of radiation but produce 
little blast or heat. A neutron bomb of 1 kiloton would 


The first aerial bombs were hung from hot-air balloons over 
Venice, Italy, above, by the Austrian Army in 1849, 


1945 Atomic Bomb 
Total destruction (1.5 kilometres] 
Severe damage |2 kilometres] 
Moderate damage (3 kilometres) 


produce the same amount of radiation as an atomic 
bomb of 10 kilotons. Neutron weapons can be fired by 
artillery, carried in missiles, or dropped from aero- 
planes. 


History 


Austrian forces used the first aerial bombs in 1849 
while trying to put down a revolt in the Italian city of 
Venice, which Austria controlled. The Austrians at- 
tached small bombs with slow-burning fuses to hot-air 
balloons. Most of the bombs exploded in the air and 
caused little damage. Italy probably dropped the first 
bombs from aeroplanes during warfare. It dropped 
small grenade-type devices in a war against Turkey in 
1911. 

During World War | (1914-1918), American, British, 
French, and German planes bombed enemy positions 
But the raids had little impact on the war. The early d 
bombs were small and dropped from planes by hand. 
Later bombs were larger but they were hard to aim 4€ 
curately. E 

Early in World War II (1939-1945), the Germans . 
successful and highly destructive bombing raids rA 
terdam, the Netherlands; Warsaw, Poland; and ot s 
ropean cities. But the Germans failed to make Brital 
surrender as a result of heavy raids in 1940. Later, t 
United States and Britain staged major bombing 
on Germany and German-held areas of Europe. a 
many developed the first guided bombs during f 
These bombs had remotely controlled fins that re 
sponded to radio signals. Britain designed the jo 
conventional type of bomb ever used in combat 
"Grand Slam; These bombs weighed about 10 m 
tons. : gain 

Bombing raids also were important in the a pu 
Japan, even before the dropping of atomic bom 
roshima and Nagasaki. During the Vietnam v 
United States dropped over 54 million metric t? 
bombs on Vietnam, Laos, and Cambodia. 

Related articles in World Book include: 


Explosive Guided missile 
Fragmentation Napalm 
Grenade Nuclear weapon 


Style of the late 1800's. 


bay (pop. 9,925,891; met. area pop. 12,571,720) is 
Kapital of the state of Maharashtra in India. Bombay 
leading port on the west coast of India, facing the 
n Sea. For location, see India (political map). 
E. n Marathi, the main local language, is Mum- 
lis name comes from the goddess Mumba, which 
local name for Parvati, the wife of the Hindu god 


— " been India's chief western seaport since 
E has been called the Gateway to Asia. t is 
Important financial centre, the home of India's 

Biocuting industry, and the heart of the Indian 

^ Ustry, 

bay is built on a group of islands, joined by 

inia breakwaters, lying off the Konkan coast. 

^ Ns > of the city is the broad sweep of 

qq EM ich is dotted with islands. Inland, the city 

hain sa backdrop of the Western Ghats moun- 

h n ges link Bombay with the mainland. A 

Bru eina developed on the mainland to ease 

E 9 and other urban problems in the old part 


Bin. The city 

Hp of islands that make up Bombay Island is 

Te Er mand by the larger island of Salsette. 

Sea feet ae flat land, a quarter of which is 

End in Nari n either side are low hills. The eastern 
riman Point, a headland that protects 


ly is famed for its fine buildings. Victoria Terminus, the city's railway station, is built in the 
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SEAR SPIRAT 


Bombay Harbour from the sea. At the end of the western 
hills is Malabar Hill which, at only 55 metres above sea 
level, is the city's highest point. 

The old heart of the city was the Fort, on a low rise 
between the harbour and Back Bay. This area is now the 
city’s business quarter. Land reclamation schemes have 
brought development to the foreshore. But salt marshes 
still cover large areas. Most of the city's chief buildings, 
hotels, museums, cinemas, and schools are in the older 
part of Bombay. The newer, industrialized section called 
Greater Bombay lies in the north. It covers an area of 603 
square kilometres, which is about 10 times the size of 
the old city. 

Much of Bombay is modern. There are large areas of 
crowded slums. But the city also has some of India's 
most luxurious housing. It is noted for its shops and res- 
taurants. The city racecourse is named after Mahalaxmi, 
a goddess of good fortune and wealth, whose temple, 
by coincidence, stands nearby at the water's edge. 

Buildings. One of the most famous landmarks in 
Bombay is the Gateway of India. This huge arch com- 
memorates the visit to India in 1911 of King George V. 
The original white plaster design was replaced in 1927 
by an arch of yellow stone in a mixture of Gujarati, Is- 
lamic, and European architectural styles. Public build- 
ings in Western neoclassical style include the Mint and 
the Town Hall. But Bombay is most famed for its Indian- 
style Gothic buildings, such as the Central Telegraph Of- 
fice, High Court, General Post Office, and Victoria Termi- 


Bombay Largest city in India: Home to people 
of many Indian religions and cultures. - 


Island city just off India's 
west coast. Population 
9,925,891. Country's chief 
western seaport since 
mid-17005. Industrial, 
commercial, and financial. 
centre. 


Cultural melting pot mi- 
nority groups from nearly 
every part of India live in 
Bombay, with their own. 
languages and lifestyles. 
Hindus make up principal 
religious group. 


Rajabal Tower, right, is 
a striking example of 
Gothic Revival architec 
ture, The tower was com- 


pleted in 1878. It provides 
The Of india, above. overlooks the busy à panoramic view of cen 


waterfront. It is one of the most notable landmarks of tral Bombay, the fast- 
. The structure is made of paced hub of the city. 


Blephanta Caves, /e/t, 
are a set of Hindu temples 
containing great sculp- 
tures carved out of rocks. 
The worship of the Hindu 
god Shiva inspired the 
carvings. Archaeologists 
believe the eerie were 
4 created in the A.D. 6005. 
The caves are on Ele- 


[verom near Bom- 


1861 
Bombay became world's lead- 
ing cotton market following 

outbreak of American Civil War 
(1861-1865). 
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The Prince of Wales Museum, 
left, contains some of India's most 
important art collections, includ- 
ing miniature paintings and jade 
artifacts, The museum was named 
after the Prince of Wales—later 
King George V.—who laid its foun- 
dation stone in 1905. 


Bombay is a leading pro- 
ducer of cotton textiles, 
Exports include cotton 


and manufactured goods. 
India’s largest film pro- 
ducers have studios in 
Bombay. 


Bombay's business and 
commercial centre occu- 
ples southernmost tip of 
island. Most hotels, muse- 
ums, schools, and theatres 
are there. A newer, 
crowded, industrialized 
section lies to the north. 


Victoria Terminal, above, a bus- 
tling railway station, is one of the 
city’s largest buildings. It is widely 
considered the finest Gothic Re- 
vival structure in Bombay. Freder- 
ick William Stevens designed the 
terminal. It was completed in 
1887. 


Great variety of Indian 
foods in restaurants. Large 
numbers of workers rely 
on dabbawallas—unique 
system of delivering 
home-cooked lunches, 


|| Sewpatty Beach, right is one 
Mhe cy, mon popular meeting 

is gather here both 

fer ind night, All year round. Big 


traditionally 
Me place at Chowpatty. 
wo of people flock 
j Annual Ganesh 
Duterth festival, which 
= the elephant 
E 1 F || 
I| 
1869 1960 
1885 
Suez Canal Opened. Shortened Indian National Congress es- The state of ond ed 
shipping time between India tablished by Indians, with Brit- — into two states, en 
Europe, strengthened ish approval, held first session and Gujarat. Bombay became | 
* economy. in Bombay. capital of Maharashtra. 
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nus railway station. These buildings were constructed 
during the city's boom period of the 1860's to 1880s. 
Many of them are decorated with carvings, including 
birds and animals, made by Indian craftworkers. 

People. Like other Indian cities, Bombay has grown 
rapidly since the 1800's. During the 19705, the city's pop- 
ulation rose by 36 per cent. This growth in modern 
times has been caused mostly by the arrival of migrant 
workers. Bombay's birthrate is lower than the Indian av- 
erage. But the city is crowded. It has an average of 
13,500 people per square kilometre. Density levels are 
three times higher in parts of the old city. 

Education and cultural life. Bombay has a literacy 
rate much higher than the Indian average. Primary edu- 
cation is free in state-run schools. The University of 
Bombay was founded in 1857. It is made up of more 
than 130 colleges. The city also houses the Indian Insti- 
tute of Technology, the Prince of Wales Museum of 
Western India, the Jehangir Art Gallery, and the Tata In- 
stitute of Fundamental Research. 

For recreation, Bombay's citizens enjoy the resort of 
Krishnagiri Upavan. Parks and public gardens include Ji- 
jamata Udyan, Baptista Garden, Pherozeshah Mehta Gar- 
dens, Kamala Nehru Park, and the Hanging Gardens. 
Sports facilities include Brabourne Stadium for football 
and hockey, Wankhede Stadium for cricket, and Val- 
hbhai Patel Stadium for athletics and cycling. Bathing is 
popular at the many beaches, which stretch across the 
city's western edge, separated from each other by inlets 
and creeks. They include beaches such as Chowpatty, 
Juhu, Marve, and Gorai. Cinemas are also popular. 

India’s film industry began in Bombay. Today the city 
claims to have the busiest film studio in the world. Films 
and films stars have helped establish Bombay as a city 
with a reputation for style, bustle, and an extravagant so- 
cial scene. 


The Taj Mahal Hotel is a Bombay landmark. The hotel was 
founded by the Tata family. 


Notable local families include the Tata family. This 
family originally prospered from cotton, steel, and ship- 
ping, and built a well-known city landmark, the Taj 
Mahal Hotel. Tata airlines, founded in 1932, later be- 
came Air India. 

Religion and language. Bombay has a mixed popu- 
lation in terms of both religion and language. Hindus 
make up the single largest religious community. They 
comprise about half the population. There are also large 
Muslim, Christian, and Sikh communities. In addition, 
the city has groups of Buddhists, Jains, and Jews. 

One of the most important of the minority religious 
groups is the Parsees (see Parsees). They first settled in 
Bombay in the 16705. They were pioneers in adopting 
Western ways, playing cricket and sending their sons to 
British universities. A Parsee, Jeejibhoy Jamshedji Tata 
(1783-1859) was the first Indian to be made a British bar- 
onet. 

The main local language is Marathi, the official lan- 
guage of the state of Maharashtra. Next most widely 
spoken are Gujarati and Hindi (see India [languages]. Al- 
most every other major Indian language can be heard in 
Bombay, as well as Arabic, Chinese, and English. News- 
papers are printed in English, Marathi, Hindi, Gujarati, 
Urdu, and Sindhi. 

Economy. Bombay is the most important economic 
centre in India. It has almost half the country's textile 
mills. It also has one-sixth of India's factories. For hun- 
dreds of years, Bombay has been a major Asian port. t 
handles half of India's foreign trade. The city has Indias 
largest stock exchange, and the Mint. Also based in the 
city are some leading insurance companies, the Air 
India airline, and the headquarters of India's Atomic En- 
ergy Commission. 

Tourism is growing in importance. Bombay has 
lively night life, with discos, theatres, restaurants, and 


Marine Drive, an impressive highway along the shore of Back 
Bay, is one of the most beautiful promenades in the world. 


undreds of cinemas. The city is regarded as India’s best 
opping centre, noted especially for embroidered tex- 
iss silverware, diamonds, and leather goods. 

Industry. The city's prosperity developed in the 

1800s from the manufacture of cotton textiles. This in- 
istry is still important. Other major industries or prod- 
ids include engineering, electronics, plastics, foods, 
fetilizers, metal processing, vehicles, chemicals and 
paints, and printing. 

Transportation. Bombay is the hub of the western 
and central regions of India's railway system. The city 
astwo airports on Salsette Island. Santa Cruz handles 
lomestic flights. Sahar provides international services. 
Aswell as being India's leading west coast port, Bombay 
isthe western base for the Indian Navy. Public transport 
Wihin the metropolitan area is provided by electrified 
rilwysand municipally run buses. 

Government. As the state capital of Maharashtra, 
jombay is the home of the state governor, and the site 
tithe state Legislative Assembly. Some services, includ- 
ing posts and telegraphs, railways, airports, and the 

ort, are controlled by the Indian government. The state 
Maharashtra provides some of the city's electricity 
Supply and hospitals, and supervises secondary educa- 
tion, Most other services are run by the municipal cor- 
poration of Greater Bombay. The corporation's assembly 
‘elected every four years. The state government ap- * 
ints a chief executive, who serves a three-year term. 
he mayor is elected each year by the corporation, but 
Sno real power. 


History 
io Age tools have been found at Kandivii, in 
eer Bombay. Later inhabitants of the area were a 
n People called the Kolis. 
Inthe 200s B.C, the area was within the empire of 


Joder architecture in 
cludes the Vidhan 
TA e Maharashtra State 
T5 lve Assembly, at Nari- 
in. This area of the 


Was 
hegg developed during 


Bombay 441 


Industrial activity in Bombay includes electronics. The city has 
one-sixth of India's factories. 


‘Asoka. From the 5005 to 800 A.D. it was ruled by the 
Chalukya dynasty. After the Chalukyas, Silahara chiefs 
from the Konkan coast ruled from the 800's to 12005. At 
the same period, rulers called the Yadavas (1187-1318) 
established themselves on Bombay Island. Most of the 
place-names on the island date from this era. In 1348, in- 
vaders conquered the Bombay region, which became 
part of the Kingdom of Gujarat. 
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In 1534, Bahadur Shah, the su/tan (local ruler) of Guja- 
rat, gave the islands to the Portuguese. Britain obtained 
Bombay in 1661, as part of the marriage settlement be- 
tween'King Charles II of Britain and Catherine of Bra- 
ganza, sister of the king of Portugal. In 1668, the British 
government handed over Bombay to the East India 
Company (see East India Company). 

Bombay began to grow rapidly under Gerald Aun- 
gier, who was British governor from 1669 to 1677. He set 
up a militia, and welcomed traders and craftworkers. By 
1800 Bombay's population had reached 120,000. 

In the 1800's, Bombay's development was helped by 
the abolition of the East India Company's trade monop- 
oly in 1813, the coming of steam ships, and the opening 
of a railway, the first in Asia, in 1853. By 1850, Bombay's 
population had risen to more than 500,000. The first tex- 
tile mill began working in 1857 and by 1860 Bombay was 
an important centre of the cotton trade. During the 
American Civil War (1861-1865), a Union blockade pre- 
vented the Southern States from exporting cotton to the 
United Kingdom. Indian merchants seized the opportu- 
nity, and Bombay became the world's chief cotton mar- 
ket. 

Imposing new buildings were built in the 1860's dur- 
ing the governorship of Sir Bartle Frere. The opening of 
the Suez Canal in 1869 also boosted Bombay's overseas 
trade. New docks were built, but there was also a rapid 
growth of slums and disease caused by overcrowding 
and poor housing. 

Bombay was a centre for nationalist, political activity. 
In 1885, the first session of the Indian National Congress 
was held in the city. It was this movement that eventually 
won Indian independence from British colonial rule. 

During World War II (1939-1945), Bombay's port han- 
dled many Allied ships. In 1948, a seawall enclosing 
more than 500 hectares was completed. The wall was 
topped by a spectacular marine drive. Bombay grew 
rapidly as villages and suburbs became part of Greater 
Bombay. By 1981, the city had a population five times 
bigger than in 1941. In 1960, the government divided the 
state of Bombay into two states— Maharashtra and 
Gujarat—according to the distribution of language 
groups. Bombay became the capital of Maharashtra. In 


Bombay harbour is a major base for Indian Navy ships. Build- 
ings lining the foreshore include the Taj Mahal Hotel. 


the 19705, a bridge across Thane Creek linked Bombay 
with the mainland. This added to the city's importance a$ 
a commercial centre. In the 1980's, to ease Bombay's 
ovércrowding, a new city was built across the harbour 
that separates Bombay from the mainland. Terrorist 
bombs exploded in Bombay on March 12, 1993, injuring 
about 1,000 people and killing over 300. 


Related articles in World Book include: 


Asoka India 
East India Company India, 
Cotton History of 
Hinduism Maharashtra 
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Afighter-bomber, such as this U.S. Air Force F-4E Phantom, 
aries guided missiles for use against enemy aircraft and other 


targets. 


Bomber is a military aeroplane that attacks targets on 
land or at sea. Bombers carry bombs, missiles, rockets, 
machine guns, and cannon. The air force of almost every 
country includes bombers, and some naval and marine 
services also have them. 

Some bombers carry bombs and missiles under their 
wings on vertical structures called py/ons. In other 
ombers, these weapons are carried in a bomb bay, a 
compartment in the body of the aircraft. The bombs and 
missiles are aimed by the plane's bombing system. This 
System uses radar, optical devices, or a laser to locate 
; om and a computer that tells when the weapons 
in uld be released. Such bombing systems enable a 

mber to attack during the day or night and in almost 
any weather, 
ee tial are powered by one or more jet en- 

a some of these aircraft can fly as fast as 2,600 
d Hs per hour. A bomber's range depends prima- 
^ » weight of its payload, the combined weight 
uie S fuel and weapons. The plane's range can 
Nos S by carrying more fuel and fewer weapons. 
a W speeds and at high altitudes, where a 

"counters less air resistance, saves fuel and thus 


ees 


p 


A strategic bomber, such as this U.S. Air Force B-2 Advanced 
Technology Bomber (also called the Stealth Bomber), is capable 
of carrying nuclear bombs over long distances, at high speed. 


increases the range. The range of a bomber can also be 
extended if it is refuelled in the air by tanker planes. 

Kinds of bombers. Today, there are two main kinds 
of bombers, fighter-bombers and strategic bombers. 
Each of these performs a particular type of mission. 

Most fighter-bombers are small, short-range planes 
with a crew of one or two persons. These planes, which 
are also called strike or attack planes, carry out tactical 
air attacks, Such assignments involve attacks against 
ships, interdiction attacks, and close air support. Inter- 
diction attacks are made behind enemy lines to prevent 
reinforcements from reaching a battle area. In close-air- 
support missions, bombers attack enemy ground troops 
and other targets in the battle zone. An observer on the 
ground or in a plane directs most such operations. 

Most strategic bombers are large, long-range aero- 
planes with a crew of two to six persons. They carry out 
strategic air attacks, which involve striking far behind 
enemy lines. Targets include factories, military bases, 
ports, and entire cities. Such attacks are designed to de- 
stroy the enemy's ability to fight. Some strategic bomb- 
ers are capable of carrying nuclear bombs over long 
distances, at high speed. 


with bombs or missiles. This war plane can fly 
d also can be refuelled in flight. Radar and 


Defensive 
electronics 


Cros: 
strategie bon ofa A strategic bomber like this B-1B can strike distant targets 
omber great distances because it carries a large quantity of fuel anı 
other electronic devices protect it and guide it to its targets. 
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History. During the early part of World War | (1914- 
1918), pilots dropped small bombs by hand from the 
open cockpits of their planes. Germany later developed 
the Gotha, one of the first bombers. It carried more than 
200 kilograms of bombs. 

The development of bombers increased rapidly dur- 
ing World War Il (1939-1945). Among the most famous 
bombers were the British Avro Lancaster and the U.S. 
B-17 Flying Fortress and B-29 Superfortress. These 
bombers could carry several tons of bombs and had ma- 
chine guns for protection against enemy planes. Other 
important bombers of World War Il included Great Brit- 
ain's DH-98 Mosquito and Germany's Junkers Ju 87 Stuka 
dive bomber. Dive bombers and torpedo bombers were 
used to attack ships with considerable success. The dive 
bombers flew almost straight down before releasing 
their bombs. The torpedo bomber released a self- 
propelled torpedo. 

Jet bombers were first developed by Germany during 
World War Il. They carried fewer crew members and 
had fewer defensive machine guns than nonjet aircraft. 
As a result, they had more space for fuel and bombs. 

. In 1988, the United States Air Force unveiled the B-2 
Stealth bomber, which uses special materials and a 
streamline shape to escape detection by enemy radar. 

See also Aeroplane; Air force; Aviation (World War 
1; World War Il); Bomb. 

Bomoh is a person who provides cures for illness in 
Malaysian and Indonesian villages. In Indonesia, the 
person is known as a dukun, If there is an unexplained 
illness and sorcery (witchcraft) is suspected, the bomoh 
will try to find the magic cause. A bomoh or dukun may 
be a man or a woman. 

Bomohs use herbs and chants to cure illness. They 
never perform surgical operations, but do other work 
that in many countries is done by doctors. Every village 
has at least one bomoh. But, because the number of 
trained doctors is increasing in both Malaysia and Indo- 
nesia, the number of bomohs and dukuns is decreasing. 

A bomoh or dukun may be called in for many reasons 
other than dealing with illness. He or she explains 
dreams, provides magic charms, and even tries to catch 
thieves or help lovers win the hearts of their beloved. 
Bonaparte, Napoleon. See Napoleon I. 
Bonaventure, Saint (1221-1274), was an important 
medieval theologian and religious leader. In 1257, Bona- 
venture became minister general of the Franciscan reli- 
gious order. Bonaventure devoted himself to restoring 
unity among groups of disagreeing friars within the 
order. He supported the Franciscan ideal of poverty, but 
he also defended the possession of books and buildings 
for the pursuit of learning. He believed the friars should 
study and teach in the universities. Bonaventure wrote 
many influential religious works as well as a biography 
of Saint Francis of Assisi, the founder of the Franciscan 
order. 

Bonaventure was born in Bagnorea, near Viterbo, 
Italy. His family name was Fidanza. He studied and 

taught at the University of Paris during the mid-1200s. 
Bonaventure was named cardinal bishop of Albano in 
1273. He was canonized (declared a saint) in 1482 and 
named a Doctor of the Church in 1588. Bonaventure's 
feast day is July 15. 

See also Scholasticism. 


Bond, in chemistry, is a force that attracts atoms to one 
another and holds them together. Such forces depend 
on the electron structure of the atoms. 

Chemical bonds are either /onic or covalent. lonic 
bonds are created by the transfer of electrons from one 
atom to one or more other atoms. The atom that loses 
electrons becomes a positive ion. The atoms that gain 
electrons become negative ions. For example, the ioni- 
cally bonded compound sodium chloride (NaCl) is 
formed when a sodium atom (Na) gives up an electron 
to a chlorine atom (CI). The electrical attraction between 
the positive sodium ions (Na+) and the negative chlo- 
ride ions (CI —) holds the compound together. 

In covalent bonding, two or more atoms share pairs 
of electrons. A shared pair consists of one electron from 
each of two atoms. Nearly all elements in their standard 
states are joined by covalent bonds. For example, hydro- 
gen normally exists as covalently bonded molecules. A 
single hydrogen atom has only one electron and is un- 
stable. In the hydrogen molecule (H,), however, the two 
atoms share a pair of electrons, thereby achieving 
greater stability. 

See also Chemistry (The work of chemists); Molecule. 
Bond is a special form of contract. A bond is written or 
printed evidence of debt owed by a company, local or 
central government. It is usually issued for the purpose 
of borrowing money over a 10- to 30-year period. 4 

A bond bears the statement that the issuer promises 
to return to the bondholder the principal, or the sum 
borrowed, when the bond matures, or becomes due. 
Most bonds pay a fixed rate of interest at regular inter- 
vals or when the bond matures. 

Bonds allow a company to borrow money without 
having to take in any new partners. The person who 
buys a bond does not become a shareholder, but is 
merely a creditor. P 

How bonds are issued. Bonds are usually issued in 
groups. Each bond represents a fraction of the total 1 
loan. If you buy a bond of, say, 1,000 U.S. dollars denom: 
ination which is a part of an issue for a loan of 100,000 
dollars, you provide one hundredth part of the entire s 
loan. A large loan is sometimes divided into small " 
of, say, 100, 500, or 1,000 dollars. This makes it po Š 
for many people of moderate means to invest, and als 
enables a business to borrow vast sums. _ 

Bonds are nearly always quoted on a basis of per^ 
of face value. If the quotation is 974, it means that ed 
bond with a face value (or par) of, say, 1,000 U.S: un x 
is being sold for 975 dollars. If the quotation is bor 
bond with a face value of 1,000 dollars is being 50 
1,025 dollars. ds 

Kinds of bonds. There are several kinds of bones: 
Mortgage bonds are bonds that give the investor 4 
claim on all or part of the company's property. RH i 
claim, called a /ien, is given as security in case the "o 
is not repaid when due. Debentures are bonds th nds 
not protected by a lien. Collateral trust bonds are f com; 
secured by collateral (often the shares or bonds fa 
panies controlled by the issuing company) depo d i 
with a trustee. Equipment obligations are secure" y 
sued to pay for new equipment. /ncome bonds 5 only 
promise to repay the principal but to pay intere dasa 
when earned. An income bond may also be issue j 
substitute for preferred stock. Callable bonds 2 


ent 


deemed by the issuing company under definite condi- 
lions before maturity. Serial bonds mature in relatively 
small amounts from time to time. 

In buying bonds, an investor must investigate each 
tond carefully. Some investors show a preference for 
government bonds, while others prefer bonds of large 
coporations. Most bonds are traded on stock ex- 
changes, Bonds, like shares, are an investment. Share- 
holders and creditors alike are interested in the success 
ofa business in which they have put money. 

Related articles in World Book include: 


Bonding Investment banking Note 

Interest Negotiable instru- Stock exchange 
Investment ment 

Bond, Alan (1938- ), an Australian businessman, 


headed the successful Australia II syndicate that won the 
America's Cup yacht race in 1983. Bond was born in Lon- 
don and educated in England and Australia. He began 
liscareer as an apprentice signwriter in 1952. He 
formed his first company in 1957 and became chairman 
tf Bond Corporation Holdings in 1959. The company 
liter expanded into brewing, mining, and retail store in- 
rests. In the late 1980's, the company experienced se- 
wre financial difficulties. Bond resigned as executive 
thairman in 1990. In 1992, Bond was sentenced to two 
anda half years in prison. He was later released, and at a 
Itl was found not guilty. 
eM James. See Fleming, lan Lancaster. 
m iw warehouse is a facility used to store goods 
À ich the owner must pay the government a tax or 
a irehouse operators bond themselves through a 
kn [company to secure this payment before they 
e e goods from storage. The use of a bonded 
kaca allows an owner to store goods and to pay 
sage, A Tid only as the goods are withdrawn from 
TM onded warehouse is privately owned and 
CAR n part or in whole. It operates under govern- 
MEA and provides a guarantee that the gov- 
based A be paid a tax or duty before goods are re- 
ire m storage. Goods are said to be in bond while 
in storage. 
onog is a chemical process that puts a protec- 
Surfaces ee iron, steel, zinc, cadmium, or aluminium 
het] me ES phosphate solution is applied to the 
solution a Proving or by immersing the metal in 
soluble is converts the surface of the metal to an 
hy yee such as iron phosphate. Bonderiz- 
Biting tt Ray to prepare metal surfaces before 
prev ps paint or lacquer adhere to the metal, 
i is the spread of rust. 
thlaboor y Margaret Grace (1873-1953) was a Brit 
Le of the cen who became the first woman mem- 
" Bido as minister of labour from 1929 to 
ing as was born at Chard, in Somerset. After 
National F d shop assistant, she became secretary of the 
became e ‘eration of Women Workers. In 1923, she 
B airman of the Trades Union Congress. 
‘cian, n Hermann(1919- _), a British mathema- 
Contribution, omer, and physicist, is best known for his 
He orked 5 to the study of the universe and its origin. 
40s to fo with Fred Hoyle and others during the late 
leagues, hause the steady state theory. Like his col- 
the pj ii ater abandoned this hypothesis in favour of 
Ig theory (see Cosmology; Universel. 
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Bondi was born in Vi- 
enna, Austria. He was edu- 
cated there and at Cam- 
bridge University. He 
became professor of math- 
ematics at King's College, 
London, in 1954. Bondi also 
held scientific posts at the 
Admiralty, Ministry of De- 
fence, and Department of 
Energy. He was knighted in 
1973. Bondi was master of 
Churchill College, Cam- 
bridge, England, from 1983 
to 1991. 

Bonding is a method of protecting governments, indi- 
viduals or companies against loss through the dishon- 
esty of others or the failure of others to fulfil certain 
contracts or obligations. Such bonds are issued by 
surety and insurance companies for a number of pur- 
poses. Types of bonds used for these purposes include 
fidelity bonds, surety bonds, and bail bonds. 

Fidelity bonds are obtained by many employers for 
employees who handle money or property. If the em- 
ployee steals money or commits a dishonest act which 
causes financial loss to the employer, the bonding com- 
pany must pay the loss as provided by the terms of the 
bond. The company that issues the bond usually investi- 
gates the employee to make sure that he or she hasa 
record of honesty. Blanket fidelity bonds are sold to 
banks and other financial institutions to protect them 
against such losses as theft, forgery, and robbery. Types 
of blanket bonds are also available for other public and 
commercial enterprises. 

Surety bonds guarantee performance or obligations 
that are authorized by law. There are many types of 
surety bonds. For example, performance bonds guaran- 
tee that contractors will perform jobs properly and on 
time. Public official bonds provide surety for people re- 
sponsible for public money, and guarantee, in effect, 
that the official will carry out the prescribed duties. Fidu- 
ciary bonds guarantee the performance of people who 
are appointed by a court to be responsible for another's 
property. Such people include executors of wills, ad- 
ministrators of trusts, and guardians. 

A bail bond is sometimes required of an arrested per- 
son who is permitted to go free until his or her trial is 
heard in court. If the person fails for any reason to ap- 
pear for trial on the given day, the bond is forfeited. The 
sureties (people who give the security) usually promise 
to pay a specified sum of money into court in this case, 
since they have assumed responsibility for the accused 
person. 

See also Arrest; Bail; Insurance. 

Bone is a hard substance that forms the framework of 
the bodies of animals with backbones, including human 
beings. The separate parts of this framework are called 
bones. Ligaments tie the bones together to form joints. 
Every bone and every joint has a name. For example, the 
bone of the upper arm is called the humerus, the bones 
of the forearm are called the radius and the ulna, and 
the joint formed by these bones is called the e/bow. 
Some bones are closely attached to one another in 
groups and form a special structure, such as the skull. 


Sir Hermann Bondi 
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Bones give shape to the body. They also support the 
body and protect its vital organs. All the bones, joints, 
and special groups of bones make up the skeleton. 
Muscles and tendons move the skeleton and all its parts. 
Bones, ligaments, muscles, and tendons together are 
called the /ocomotor or musculoskeletal system. 

Bone is one of the most active tissues of the body. It is 
constantly dissolved and rebuilt in a process called bone 
turnover. About 3 per cent of bone in children is broken 
down and rebuilt each year. Turnover is much less in 
adults. Bone stores such useful minerals as calcium, 
phosphate, and sodium and releases them as needed. 

Structure of the bones. Bones are constructed of 
two forms of bone, compact and cancellous. Compact 
bone is the solid, hard outside part of bones. Cancellous 
bone appears spongy and is found at the ends of long 
bones inside the compact bone. It supports the ends of 
bones and transfers weight from the bone ends to the 
bone shaft. In the front part of the skull, the cancellous 
bone is replaced by air-filled cavities called sinuses. 


Parts of a bone 


There are two forms of bone, hard compact bone and spongy 
cancellous bone. The bone's centre, called the medullary cavity, 
is filled with marrow. The blood vessels and nerves in bone ap- 
pear in the close-up. 


Compact bone 


Cancellous bone 


Epiphysis 4 


Epiphyseal 
growth plate 


Metaphysis 4 


Y 
Blood 


Endosteóm vessels 


Periosteum 
Medullary cavity 


Healing of a fracture 


A fracture heals by forming a mass of new tissue called a callus. 
The healing process may take from four weeks to a year. 


Fracture 


Bones are covered on the outside by a fibrous mem- 
brane, the periosteum, and lined on the inside by the 
endosteum. 

There are two kinds of bones. Long bones are located 
in the arms and legs. Most short bones are in the skull, 
spine, and pelvis. The centre part of a bone is hollow. It 
is called the medullary cavity and is filled with either red 
or yellow bone marrow. Yellow bone marrow is mostly 
fat. Red bone marrow is a network of blood vessels, 
connective tissue, and blood-forming cells. Blood cells 
are made in the red bone marrow. All bones have blood 
vessels and nerves. Long bones have three parts. The di- 
aphysis or shaft is the long central part of the bone. The 
metaphysis is the flared area near the end of the bone, 
The epiphysis is the rounded end. 

Development of bones. Bones begin to develop 
long before birth. The top of the skull is formed by in- 
tramembranous bone formation. \n this process, soft 
connective tissue is replaced directly by bone tissue. 
Long bones develop by intracartilaginous bone forma- 
tion, in which soft connective tissue is replaced by carti- 
lage. The cartilage, in turn, is later replaced by bone. 
See Cartilage. 

Long bones grow by means of a structure called the 
epiphyseal growth plate. The growth plate is a thin disc 
of cartilage between the metaphysis and epiphysis. The 
growth plate functions throughout childhood and ado- 
lescence and stops functioning when the person 
reaches adult height. Each new layer of cartilage is suc 
cessively replaced by a new layer of bone, by the proc: 
ess of intracartilaginous bone formation. In this way, the 
growth plate and epiphysis grow away from the central 
part of the bone and the shaft gradually grows longer. 

Composition of bone. About two-thirds of the 
weight of bone tissue is mineral, mostly calcium, phos: 
phate, and carbonate. The rest is organic material, con 
sisting largely of the fibrous protein collagen. When 
boiled in water, collagen yields gelatin. If a long bone is 
soaked in acid, the mineral matter dissolves and the oF 
ganic part becomes so soft that it can be tied ina knot. 
The mineral and collagen together are called the bone 
matrix. Bone tissue contains three kinds of specialize 
cells. Osteoblasts form bone matrix around themselves 
by laying down collagen fibres and depositing the i 
mineral material. Osteocytes are branched cells that e 
embedded in the bone matrix and help control the m 
eral balance of the body. Osteoclasts erode the mal ae 
during normal bone turnover and phen -— rem 
elled during growth and the healing of fractures. 

Broken tony A break in a bone is called a fracture 
When a bone is broken, it should be set (put imn its T 
proper position) as soon as possible and put in à x 
necessary. The cast holds the bone securely in plac may 
When a bone is broken into several pieces, doni i 
wire or pin the pieces together for proper hee idto 
most cases, the broken ends of the bone will be E 
gether by a fracture callus, a mass of new cartilage lly 0 


trical current to stimulate bone growth. 


Bone disorders. The most common bone disorder is 
senile osteoporosis, which means porous bones of old 
age In old age, bones may lose minerals and become 
porous. Porous bones are brittle and slower to heal than 
normal bones when they are broken. In childhood, the 
hones contain a larger proportion of collagen than they 
doin adulthood, and they are not easily broken by falls. 
frercise strengthens bones. 

Aninsufficient supply of calcium, phosphate, or vita- 
nin D in the body causes a person's bones to soften. 

This condition is called rickets in children and osteoma- 
licia in adults, Osteitis fibrosa cystica is the destruction 
ofbone by osteoclasts. It is caused by overactivity of the 
parathyroid glands, which release a hormone that stimu- 
ites osteoclasts to erode bone. 

Related articles in World Book include: 


Bone bank Haversian Osteology Skeleton 
Dislocation canals Osteoporosis Skull 
Fertilizer Human body Rickets Tendon 
Fracture Membrane Sinus 


lone bank is a store of bone that can be used in sur- 
gical operations. Doctors use bone to repair fractures, 
replace diseased bone, or to fill in missing bone seg- 
ments in children and in adults. 

The bone stored in a bone bank comes from persons 
who have had healthy bone removed as part of an am- 
putation or other surgery. The bones may be cut into 
small chips or thin strips for easy storage. Careful surgi- 
slieciniques are used to ensure that the bone is ster- 
E. is preserved by freezing or by using special chemi- 
panim. See Porcelain (Bone china). 
iR oom live in warm ocean waters. There are two 
ch o diee the common bonefish, which is wide- 
E the West Indian bonefish, discovered only 
ti Rc snout of bonefish sticks out well beyond 
mi Men. Some bonefish weigh as much as 9 
PN and are more than 90 centimetres long, but 

e much smaller. Small bonefish eat molluscs and 


A 
bonefish has dark skin and a deeply forked tail. 


Tüstae, 
b iod the sea bed. When feeding, bonefish 
ead Oar, working their way across the bottom, 


iniy abun itcation, Bonefish belong to the bonefish 
*tIndies bonefish is Deon bonefish is A/bula vulpes. The 
neset į is Dixonina nemoptera. 

WS and aa ering plant that grows wild in mead- 
irds of the Un s. It is found mainly in the eastern two- 
Asia, The bo nited States and Canada, and in northern 
tes high, 7 neset's stem is between 60 and 150 centime- 
€ stem passes through the middle of pairs 
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The boneset is a North American wild flower. The boneset's 
flowers range in colour from greyish-white to bluish-purple. The 
stem passes through the middle of pairs of hairy leaves. 


of hairy leaves that are joined around it. The flowers, 
which are greyish-white to bluish-purple, bloom in the 
autumn. The dried leaves and the stalks are brewed to 
make a medicinal tea, which reduces fever, and is used 
as a tonic and a laxative. The plant was named boneset 
because it relieved dengue, or breakbone fever. It is 
also called thoroughwort because the two leaves are 
joined around the stem. 

A closely related species is hemp agrimony, which is 
found in Europe. It has a reddish stem with purplish 
hairs. The flowers are small, whitish-pink, and arranged 
in compact flower heads. Hemp agrimony grows in 
damp places and flowers in late summer. 

Scientific classification. Boneset belongs to the daisy fam- 
ily, Compositae (Asteraceae). It is classified as Eupatorium per- 
foliatum. Hemp agrimony is E. cannabinum. 


Bong, Richard I. See War aces. 
Bongo. See Antelope. 
Bongo drums are high-pitched percussion instru- 
ments. Bongo drums, often called bongos, are primarily 
used as rhythm instruments in Latin-American music, 
but they are also played in 
rock music and in jazz. 
Bongos are played in 
pairs attached at the cen- 
tre. One drum has a 
smaller diameter than the 
other to produce a higher- 
pitched sound. A thin cov- 
ering of plastic or animal 
skin called the head is 
stretched tightly across the 
top opening of a cylindri- 
cal wooden shell. Musi- 
cians strike the head with 
the fingers or with the en- 
tire hand. They may also 
use sticks made of such 
materials as wood or felt. 


Bongo drums 
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Most musicians play bongos while sitting down. The 
drums are held between the player's knees, with the 
larger drum on the right. In orchestras and concert 
bands, however, bongos are played while standing up, 
with the drums mounted on a stand. 

Bonheur, Rosa (1822-1899), was a leading French art- 
ist who became known for her paintings of animals and 
rural scenes. Bonheur was the most successful female 
painter of the 1800's. Her painting The Horse Fair (1853- 
1855) was one of the most popular works of the 1800's. 

Bonheur was born in Bordeaux. Her full name was 
Marie Rosalie Bonheur. Early in her career, Bonheur 
began to commit herself to an independent and uncon- 
ventional lifestyle. She wore male clothes, cut her hair 


short, rejected marriage, and formed deep emotional at- 


tachments only with other women. Bonheur frequently 
expressed her feelings through animal subjects in her 
art, often comparing the human male unfavourably to 
animals. For example, The Horse Fair shows handsome 


and spirited horses apparently dominating the men who 


are trying to control them. 

See also Buffalo Bill (picture). 

Bonhoeffer, Dietrich (1906-1945), was a German 
theologian whose strong opposition to Nazism cost him 
his life. His faith and heroism, even more than his ideas, 
made Bonhoeffer one of the most influential Christian 
philosophers born since 1900. Even people with little in- 
terest in religious matters read and discuss his works. 

Bonhoeffer was born in Breslau and studied religion 
in Berlin and New York City. After returning to Germany 
as a Lutheran pastor in 1931, he wrote a number of 
books and began to earn a reputation as a scholar. 

In 1933, Adolf Hitler became dictator of Germany. 
Bonhoeffer fled to America in 1939 to avoid serving in 
the Nazi army, But he returned to his homeland a month 
later because he felt that to be a true Christian, he had to 
take a strong stand against Hitler. In 1943, the Nazis ar- 
rested him and found proof that he had joined a plot to 
kill Hitler. The Nazis hanged Bonhoeffer in 1945. 


Rosa Bonheur's The Horse Fair is the artist's best-known 


Letters and diaries that Bonhoeffer wrote in prison 
were published after his death under the title Prisoner 
for God (1951). In this book, he declared that churches 
were no longer vital because they had not condemned 
Nazism. He wrote that the human race had "come of age" 
and should create a “religionless Christianity" that could 
preserve Christian values without the traditional ideas of 
a supernatural God. 

Bonhomme Richard. See Jones, John Paul, 
Boniface VIII (1235-1303) was elected pope in 1294, 
During his reign, he was often in conflict with King 
Philip IV of France. In 1301, Boniface and Philip had a 
dispute over the right of the French king to condemna 
bishop. As part of the propaganda war that followed, 
Boniface issued a famous bu// (papal decree) called 
Unam sanctam. It was the strongest affirmation of papal 
authority over secular (nonreligious) rulers and all Chris- 
tians ever issued by a pope. In the bull, Boniface 
claimed that all human beings must subject themselves 
to the pope if they wished to be saved. Philip accused 
Boniface of many crimes and sent an adviser and sol- 
diers to bring the pope to trial. Boniface was seized in 
Anagni, Italy, his birthplace. As a result of this experi- 
ence, his health rapidly declined, and he soon died. 

Boniface's name before he became pope was Bene- 
detto Gaetani. He studied law and had a long career ín 
papal administration. Although learned, he was impul- 
sive, cruel, and often rash in his judgments. 

See also Roman Catholic Church (Boniface VIII). 
Boniface, Saint (675-754), was an English-born Chris 
tian missionary noted for his work in Germany. Boniface 
became known as the Apostle of Germany. As à bishop 
and later as archbishop of Mainz, he helped set up an 
organized church in Germany. He converted many Ger- 
mans and founded some of Germany's first monasteries. 

Boniface was born in Devon. His original name was 
Winfrid. He became a priest in about 705 and receive, 
the name of Boniface from Pope Gregory Il in 718. Boni: 
face worked for several years as a missionary in whatis 
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The Metropolitan Muses 


work. It was first exhibited in 1853, and 


is typical of her large paintings portraying animals in vivid movement. 


now the province of Friesland in the northern part of the 
Netherlands. However, he spent most of his life doing 
missionary work in central and western Germany. As a 
legate (special representative) of the pope, in 751 he 
anointed Pepin the Short, who was the first king of the 
Grolingian dynasty. In about 754, Boniface returned to 
Friesland. He was killed by pagans there during a confir- 
mation service for converts. His feast day is June 5, the 
day of his death. 

Bonifacio, Andrés (1863-1897), a Filipino patriot, 
founded Katipunan, a secret revolutionary society, in 
1892. The group tried to overthrow Spanish rule in the 
Philippines in 1896. 

Andrés Bonifacio was born in a poor area of Manila. 
Asayoung man, he worked as a messenger and asa 
clerk. He made up for his lack of formal education by 
reading widely. In 1892, he founded Katipunan, which 
grew quickly. When the Spanish authorities found out 
about the secret society in 1896, Bonifacio declared 
open revolt. He lost early battles against Spanish troops 
and fled to the neighbouring province of Cavite. On May 
10,1897, after differences with Katipunan, Bonifacio was 
shot by Katipunan soldiers. 

See also Philippines, History of the. 

Bonifacio, José. See Andrada e Silva, José. 
Bonin Islands comprise 97 volcanic islands that are 
located about 970 kilometres southeast of Japan. 

There are three main groups of islands, from north to 
south: Mukoshima (Parry) group, Chichishima (Beechey) 
group, and Hahajima (Bailey) group. For location, see 
Pacific Ocean (map). The islands have a total area of 
about 106 square kilometres. Chichi Jima, the largest 
and most important island, covers about 40 square kilo- 
Metres, The Bonin Islands are rocky and covered with 
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scrubby trees and tall grass. The warm Kuroshio Current 
flowing between the islands and Japan makes the cli- 
mate mild and warm. About 1,900 people live on these 
Pacific Ocean islands. They grow fruit, sugar cane, 
cacao, and vegetables, raise cattle, and make coral orna- 
ments. 

The Bonin Islands were colonized in 1830 by adven- 
turers from Honolulu. Japan claimed the islands in 1875, 
and named them Ogasawara-gunto. About 6,000 Japa- 
nese lived there before World War II. During the war, 
United States forces attacked the Japanese there. Later, 
the islands were placed under U.S. control. All Japanese 
citizens were removed, but the United States later al- 
lowed some of the original colonists to return. Control 
of the islands returned to Japan in 1968. 

Bonington, Chris(1934- ^ ),one of England's fore- 
most mountaineers, also won fame as a writer and pho- 
tographer. Bonington's expeditions were the first to 
climb many of the world's most difficult mountains, in- 
cluding the 7,939-metre Anapurna II in the Himalaya 
(1960). Bonington took part in the first British ascent of 
the North Wall of the Eiger, Switzerland, in 1962. And in 
1975, he led the British expedition that made the first as- 
cent of the southwest face of Mt. Everest. Christian John 
Storey Bonington was born in London, and educated at 
University College School, London, and at the Royal Mil- 
itary Academy, Sandhurst, England. His books include 
two volumes of autobiography, / Chose to Climb (1966) 
and The Next Horizon (1973); Quest for Adventure (1981); 
and Everest, the Unclimbed Ridge (1983). 

Bonington, Richard Parkes (1801-1 828), an English 
landscape painter, might have won fame during his life- 
time had he not died so young. He worked in both oil 
and water colour. His landscapes are luminous and 
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The Pacific bonito lives in the Pacific Ocean. 


rich in colour, and brilliantly executed. Bonington was 
born in Arnold, a suburb of Nottingham, England, but 
he spent his adult life in France, He studied at the École 
des Beaux-Arts in Paris. He was a close friend of Théo- 
dore Géricault and Eugéne Delacroix. He helped ac- 
quaint the French romantic artists with the quality of 
English landscape painting. His work is a connecting 
link between the English romantic landscapes of 
Thomas Girtin and John Constable and those of the later 
French Fontainebleau or Barbizon movements. 

Bonito is a large fish that lives in the open sea. Four 
species of bonitos live in the Atlantic, Pacific, and Indian 
oceans. The Atlantic bonito ranges from Argentina and 
South Africa north to Nova Scotia (Canada) and Scandi- 
navia. The Australian bonito is found along the east 
coast of Australia. The Pacific bonito ranges north to the 
U.S/Canadian border and south to Chile. The striped bo- 
nito is found in the Pacific Ocean from Japan to Indone- 
sia and eastward into the Indian Ocean. 

Some bonitos weigh more than 10 kilograms and 
measure more than 90 centimetres in length. Bonitos 
have narrow blue lines running from the head toward 
the back. They have silvery-white undersides and forked 
tails. Bonitos constantly swim in search of their prey. 
They eat small fish and squids, and will leap clear out of 
the water in pursuit of their quarry. A female may pro- 
duce millions of eggs. The young live in coastal areas 
and gradually swim out to sea as they grow larger. 


Scientific classification. Bonitos belong to the mackerel 
family, Scombridae. The Atlantic bonito is Sarda sarda; the Aus- 
tralian is S. australis; the Pacific is S. chiliensis; and the striped is 
S. orientalis. 


Bonn (pop. 290,769) is a city in Germany. It had become 
the capital of West Germany in 1949, when Germany 
was divided into two separate states—West Germany 
and East Germany. In 1990, Germany was reunified, Ber- 
lin was named the official capital of the reunified coun- 
try. But the government continued to operate from 
Bonn. In 1991, the German parliament voted to move 
most government offices to Berlin over 10 to 12 years. 

Bonn in the birthplace of the composer Ludwig van 
Beethoven. The city lies on the Rhine River about 32 
kilometres south of Cologne, in west-central Germany. 
For location, see Germany (political map). 

Before World War II (1939-1945), Bonn was a quiet 
residential town known chiefly for its university. In 1948 
and 1949, the city served as the site of the Parliamentary 
Council, which drafted the West German Constitution. 
After becoming the capital of the Federal Republic of 
Germany (West Germany), Bonn developed into a major 
centre of government and politics. 


The city occupies a beautiful mountain site in the 
Rhine River Valley. The scenic Seven Mountains rise to 
the east of the city. This charming setting gives the city 
the appearance of an overgrown village. 

The old part of the city lies on the west bank of the 
Rhine and includes the main shopping district. Many fa- 
mous buildings line the narrow, winding streets of this 
area. The Miinster, a Roman Catholic cathedral built in 
the 11005, stands in the centre. Nearby is the University 
of Bonn's main building, completed in the early 17005 as 
a palace for the prince-electors. Its grounds include a 
large, popular park called the Hofgarten (Court Garden), 
Several streets away are the old city hall and market 
place. The Beethoven-House, in which the composer 
was born, is near the market place. 

Adenauer Allee (Adenauer Avenue), once called Ko- 
blenzerstrasse (Coblenz Street), extends south from the 
old part of the city. After Bonn was made the capital, 
Adenauer Allee became the hub of major government 
activities. Schaumburg Palace, the official office and resi- 
dence of the federal chancellor, stands on Adenauer 
Allee. Nearby is the Villa Hammerschmidt, the home and 
office of the federal president. Other government build- 
ings include the Foreign Office and the Parliament 
Building (Bundeshaus). 

Residential areas are scattered throughout Bonn. 
Many foreign diplomats have offices and residences 
near the southern edge of the city in a district called Bad 
Godesberg. Beuel, a semi-industrial district, lies on the 
east bank of the Rhine. The Kennedybrücke (Kennedy 
Bridge) connects Beuel with the old part of the city. 

Education and cultural life. The University of Bonn 
is one of Germany's major centres of learning. An agri- 
cultural school operates in the Poppelsdorf Castle, a 
summer residence of the prince-electors of the 1 7005, 

The Rhenish Provincial Museum in Bonn exhibits cok 
lections dealing with the archaeology and history of ho 
Rhineland. The Museum Alexander Kónig has zoological 
items from Africa, the Arctic, and the Canary Islands. 
The Beethoven-House, now a museum, displays mm 
the composer's possessions and furnishings. A conce 
hall called the Beethoven-Halle includes rooms for lec 
tures and art exhibitions. A music festival honouring 
Beethoven is held in Bonn in May. of 

Economy. The federal government employs many 
Bonn's people. The city has almost no heavy industry. 
However, its light industries manufacture such produ 
as ceramics, electrical equipment, furniture, office E. 
equipment, pharmaceuticals, and precision instru 
Factories in the Beuel district produce cement and c i 
ment by-products. Agricultural products from the are 
around Bonn are marketed in the city. 

Bonn lies on one of Germany's main railway dero 
An international airport, 24 kilometres north of un y 
serves Bonn and Cologne. A six-lane autobahn (mo! 5 
way) links the two cities. Public transport in Bonn in 
cludes buses, an underground railway, and electric 
trains. NA 
History. Prehistoric peoples probably lived in s 
now the Bonn area. The first known inhabitants S 
Ubii, a Germanic people who lived there as early aa 
B.C. In about A.D. 50, the Romans established a ec lo- 
camp on the west bank of the Rhine. They chose t d 
cation to maintain their position on the river again 
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Germanic tribes on the east bank. In about A.D. 250, two 
Roman soldiers were executed near the camp for hold- 
ing Christian beliefs. Bonn was settled near their graves 
bythe Franks, another Germanic people. 

Norse invaders destroyed Bonn during the 800s. By 
1200, Bonn had been reestablished under the control of 
thearchbishop of Cologne. Bonn served as the seat of 
the prince-electors of Cologne from 1265 to 1794, when 
french revolutionary forces seized the city. 

In 1815, Bonn and the surrounding territory became 
part of the kingdom of Prussia. Bonn University was 
founded in 1818 by the king of Prussia, Frederick Wil- 
jam ll, The university became a centre of scholarship. 
Bonn prospered because many wealthy families liked 
| the city’s quiet residential character and settled there. 
| World War I (1914-1918) and political unrest in the 
Rhineland during the 1920's disrupted the peaceful life 
ofBonn. During World War II (1939-1945), Bonn suffered 
heavy damage from air and artillery bombardments. 

In 1949, Germany was divided into two separate 
sates, East Germany and West Germany. Bonn became 
the capital of West Germany. It may have been selected 
because it lay near Rhóndorf, the hometown of Konrad 
Adenauer, the first West German chancellor. Bonn was 
to have been the capital only until Germany was reuni- 
fed, at which time the government would move to Ber- 
lin. Berlin had been the capital and seat of government 
Germany before the 1949 division. Germany was re- 
unified in 1990. Berlin was named the official capital of 
the reunified country. But Bonn became the seat of gov- 
émment. Most government offices are located there. In 
1991, the German parliament voted to move the seat of 
government to Berlin. Most government offices were 
scheduled to move there over 10 to 12 years. 
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Bonnard, Pierre (1867-1947), was a French painter 
and graphic artist. In his paintings, Bonnard used vivid 
colours and rich textures. Bonnard particularly liked 
combinations of orange and yellow, pinks, lavenders, 
and blues. He preferred interior scenes bathed in radi- 
ant light. Many of these scenes have figures and an 
open window looking out over an exotic landscape. 

The French painter Paul Gauguin and several other 
artists influenced Bonnard. However, Bonnard was es- 
pecially influenced by Japanese art. He adopted the flat 
compositional design and decorative quality typical of 
Japanese art. Bonnard became noted for his etchings 
and lithographs as well as for his paintings. 

Bonnard was born in Fontenay-aux Roses. In 1888, he 
entered the Académie Julian, an art school in Paris. 
There, he joined with several artists, including Maurice 
Denis, Paul Sérusier, and Edouard Vuillard, in forming a 
group called the nabis. 

Bonner, Neville (1922- ^ ) the first Aboriginal mem- 
ber of the Australian Parliament, was a Liberal Party sen- 
ator for Queensland from 1971 to 1983. Neville Thomas 
Bonner was born at Tweed Heads in New South Wales. 
He was the grandson of Junjung, also known as Roger 
Bell, a fully initiated member of the Brisbane River Ja- 
gara Aboriginal tribe. Bonner's early life was that of a 
fringe dweller. He knew hunger and experienced dis- 
crimination of the worst kind. At the age of 13, on the 
death of his mother, he moved to Beaudesert. There, he 
received his only formal schooling for one year. Later, 
he worked as head stockman, as labour overseer on 
Palm Island, and as a manufacturer of boomerangs in 
Ipswich. In 1967, he became president of the One Peo- 
ple of Australia League (OPAL), In 1983, he became a di- 
rector of the Australian Broadcasting Corporation. 


Bonn occupies a scenic posi- 
tion on the Rhine River, the 
city combines both historic 
and new buildings. The Bee- 
thoven-Halle, /eft, is a concert 
hall and exhibition centre. 
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Bonnet, Stede( ? -1718) a retired British Army offi- 
cer, became a pirate, it is said, to escape from his Barba- 
dos Island home. He bought and fitted out a ship, the 
Revenge, and plundered ships along the coasts of Caro- 
lina, Virginia, and Delaware, U.S.A. According to legend, 
Bonnet forced his prisoners to walk the plank to their 
death. There is little evidence, however, that Bonnet or 
any other pirate actually did this. He once received the 
king's pardon, but soon returned to pirating under as- 
sumed names. Bonnet surrendered after an odd battle in 
which all ships ran aground. He was hanged in Charles- 
ton, South Carolina. 

Bonney, Charles (1813-1897), an Australian politician 
and explorer, pioneered an overland route from the site 
of Albury, on the Murray River, south to the Ovens 
River, in Victoria, in 1836. With Joseph Hawdon, he pio- 
neered the first overland cattle route from the Goulburn 
River to Adelaide in 1838. In 1848, Bonney became a 
magistrate and commissioner of lands in South Aus- 
tralia, He was elected to the House of Assembly in 1856 
and became commissioner of works in the first ministry. 
In 1865, he became a member of the Legislative Council. 
He managed the South Australian railways from 1869 to 
1871. 

Bonney was born in Staffordshire, England. He ar- 

rived in Sydney in 1834. 

Bonney, William H. See Billy the Kid. 

Bonsai is the art of growing miniature trees or other 
plants in a tray or other container. The word bonsai 
means tray-planted. Most bonsai trees range in height 
from about 5 to 90 centimetres. Bonsai originated in the 
homes of Chinese and Japanese aristocrats as early as 
the A.D. 10005. It became widespread in Japanese 
households during the late 18005. It was introduced into 
other countries during the early 1900s and has since be- 
come a popular hobby. 

Bonsai has a philosophical basis in the traditional Ori- 
ental love and respect for nature. Bonsai trees suggest 
scenes in nature. For example, several trees may be 
grown in a single tray to represent a forest. 

The grower tries to create a small tree with all the 
characteristics of a large tree in nature. Some trees are 
better suited for bonsai than others. A small-leafed tree 
is best because its leaves grow in proportion to the 
other parts of the tree. Popular trees used for bonsai in- 


This bonsai azalea has pinkish-purple flowers. 


clude evergreens, such as cedars, junipers, and pines; 
flowering and fruit trees, such as azalea, cherry, and 
plum; and bamboo and maple. 

There are three ways to start bonsai trees. Under cer- 
tain conditions, trees growing in the wild may be 
stunted by nature. Such trees can be transplanted into 
containers. A bonsai tree can also be developed from 
ordinary young trees or raised from seedlings or cut- 
tings. 

The art of bonsai requires much skill, time, and pa- 
tience. The trees can be grown indoors or outdoors. 
They are kept small by pruning the roots and branches 
and repotting the trees. The size of the container also 
partly determines the final size of the trees. In addition, 
the grower controls the size and shape of the trees by 
pinching off the new growth and by bending and wiring 
the trunk and branches. Careful watering and fertilizing 
are necessary to keep the trees healthy. Some bonsai 
trees can live for hundreds of years if they are cared for 
properly, 

See also Tree (picture: Dwarf trees). 

Bontemps, Arna Wendell (1902-1973), was a black 
American author who edited or wrote over 30 books on 
black culture. His works include biography, children's 
stories, history, literary criticism, novels, and poetry. He 
also edited collections of folklore and poetry with Lang: 
ston Hughes, a black writer. 

Bontemps first book was God Sends Sunday (1931),a 
story about a black jockey. He and Countee Cullen, a 
black novelist and poet, adapted the novel into a musi- 
cal comedy called St. Louis Woman (1946). Bontemps 
early novel Black Thunder (1936) describes a slave revolt 
in Virginia, U.S.A. Drums at Dusk (1938) deals with a 
slave revolt in Haiti. Bontemps' later works include a col- 
lection of poetry called Personals (1936) and a book of 
stories and essays titled The Old South (1973). 

Bontemps was born in Alexandria, Louisiana, USA 
He was a state-school teacher and headmaster from 
1924 to 1938. From 1943 to 1965, he was librarian at P 
University, in Nashville, Tennessee. He taught at the Uni- 
versity of Illinois in 1966, and at Yale University in 1972. 
Bonus is a payment given in addition to what is nor 
mally due a person, particularly an employee. There are 
two main kinds of bonuses, incentive bonuses and ye 
end holiday bonuses. i i 

Incentive bonuses encourage employees to increas / 
their production. In a steel mill, for example, each mem 
ber of the crew of a blast furnace may receive à ashy 
their output exceeds a certain amount. Employees? 
some companies may be given an incentive bonus n 
completing a job within a specified period. Many sal te 
people receive such bonuses if their sales during à P 
riod exceed a certain amount. Managers often ro 
bonus when company sales or profit targets are re? 
or surpassed. They 

Some trade unions oppose incentive bonuses: d 
claim that if a worker earns a bonus, the employer m 
reduce the time allowed for the task involved. The ther 
ployee would therefore have to work harder for an 
bonus. 

A year-end holiday bonus, so 
mas bonus, is given annually to the employ 
companies. In most cases, the amount of suc ihe fir 
depends on how long a person has worked for 


s Christ 
etimes called à 
m ees of some 
h a bonus 


Many employers believe a year-end holiday bonus re- 
duces the number of people who resign. Such a bonus, 
waresult, helps decrease the expense of hiring and 
training new employees. Some employers also believe 
tis bonus reduces employees’ demands for higher 
wages. 

4 another kind of bonus programme, called profit 
saring, employees receive a percentage of the compa- 
nys profits (see Profit sharing). 

Some stores offer extra goods or services to custom- 
eswho purchase certain products or who shop during 
aspecified period. Such goods and services are consid- 
ered bonuses. 

Booby is any of six large diving birds that live near 
warm seas. The name booby comes from the Spanish 
word bobo, meaning stupid. Sailors gave boobies this 
tame because the birds would land on ships and were 
tasy to catch. Boobies are related to pelicans and gan- 
nets, 

Boobies grow to between 60 and 90 centimetres long 
ind have wing spans of over 165 centimetres. They have 
ipiinted tail; a long, sharp bill; and webbed feet. Most 
boobies are white and brown or white and black. Three 
species—the blue-faced booby, the brown booby, and 
thered-footed booby—are found in warm seas world- 
Wide, The blue-footed booby sometimes appears off the 
Coast of southern California in the United States. 

Boobies eat chiefly flying fish and squid, which they 
ae by diving into water from high in the air. Boo- 
x pn flocks on remote islands and coastal cliffs. 

A ing on the species, they nest either on the 
T or in trees and lay from one to four eggs at a 

Scientific classification. Boobies belong to the booby fam- 

ly Sulidae. The blue-faced booby is Sula daciylatra. adis 


by is $ leucogaster; and the red-footed booby, 5. sula; and 
blue-footed booby, 5. nebouxii. a 


See also Bird (picture: Sea birds and birds of the Ant- 
itctic); Gannet. 


lewoogie. See Jazz (The swing eral. 
Consists of written or printed sheets of paper or 


The by 
North An tooted booby is found along the Pacific Coast of 


boobies b 


zs Boobies swim as well as fly. They were named 
use they often let people catch them. 
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some other material fastened together along one edge 
so it can be opened at any point. Most books have a 
protective cover. Books are a reasonably inexpensive 
and convenient way to store, transport, and find knowl- 
edge and information. The book thus ranks as one of hu- 
manity's greatest inventions. 

People have used books in some form for more than 
5,000 years. In ancient times, people wrote on clay tab- 
lets, strips of wood, or other materials. The term book 
comes from the early English word boc, which means 
tablet or written sheets. The first printed books in Eu- 
rope appeared during the mid-1400s. Since then, mil- 
lions of books have been printed on almost every sub- 
ject and in every written language. Young readers are 
familiar with storybooks, textbooks, workbooks, and 
comic books. We often consult almanacs, dictionaries, 
encyclopedias, atlases, and telephone books for refer- 
ence. We read novels, books of poetry, and printed ver- 
sions of plays, as well as illustrated books, for entertain- 
ment. 


Inside a book 


The pages of a book are glued or sewn together 
along one side, called the spine or back. Two covers are 
joined by hinges to the spine. Books are either hard- 
bound or softbound, depending on the cover. Most 
hardbound books have a cover made of cloth, plastic, or 
leather over cardboard. A paper dust jacket is often 
added to protect the cover of a hardbound book, Most 
softbound books, called paperbacks, have paper covers. 
Usually, the book title and other information appear on 
a book's spine and front cover as well as on its dust 
jacket. i 

Inside the front cover of a typical book is a collection 
of pages called the preliminary material. The material 
begins with a blank end paper, usually followed by the 
half-title page. The recto (front side) of this page carries 
the book's title. The verso (back of the page) may be 
blank, or it may carry an illustration, called a frontis- 
piece. The verso may also carry a list of other books by 
the same author. Throughout the book, the verso is al- 
ways an even-numbered page and the recto is always an 
odd-numbered page. 

The next page, called the title page, carries the full 
title of the book on the recto, as well as the author's 
name and the name of the publisher—the company that 
issued the book. The verso of the title page shows the 
official date of publication and where it was published. 
A statement of copyright appears, stating that the book's 
contents are the property of the author or publisher. In 
the earliest printed books, the information now carried 
on the title page appeared at the end of the book ina 
statement called the co/ophon. 

Other preliminary material can include a foreword, 
which introduces the book and its author, and is usually 
written by someone else; a preface, in which the author 
discusses various aspects of the creation of the book; a 
table of contents, which lists in order the book's main 
topics or the headings of the individual parts of the 
book and their page numbers; a list of illustrations (if il- 
lustrations are included in the book); and a list of ac- 
knowledgements. 

The text is the main part of the book. The text is usu- 
ally divided into separate parts called chapters or books. 
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The text may also include illustrations. Some books have 
footnotes that provide additional information separate 
from the main text. The footnotes may appear at the foot 
of each relevant page or they may be collected together 
at the end of each chapter. 

In many books, several sections follow the text. The 
appendix contains notes, charts, tables, lists, or other 
detailed information discussed in the text. Many books 
have an index, which lists in alphabetical order impor- 
tant names, places and topics mentioned in the text. The 
index gives the page number where the reader can find 
these items in the text. Some books also have a bibliog- 
raphy, which lists the sources of information used by 
the author in writing the book. The bibliography also 
lists additional sources of information on important sub- 
jects covered in the text. 


Caring for books 


All books should be handled carefully. Dropping a 
book or folding the covers back against each other can 
break the spine and loosen the pages. To open a new 
book, place the book on a table with the spine down 
and gently open the front and back covers. Run your fin- 
gers up and down the hinges, where the cover meets 
the spine. Then open the rest of the book a few pages at 
à uns working from the front and back toward the mid- 

le. 


A Babylonian clay tablet with cuneiform writing was an early 
form of book. This tablet, written in the 7005 B.C, lists legal 
terms. The text is written in Sumerian, /eft, and Akkadian, right. 


The dust jacket protects the book from stains, dirt, 
and scrapes, and should remain on the book. If the bool, 
has no dust jacket, you can make one out of thick paper, 
You should also protect books against exposure to heat, 
light, and moisture. Water will stain and warp a book. 
Water may also dissolve the glue that attaches the pages 
to the spine, thus causing the pages to come loose. Too 
much moisture, heat, or light will cause the pages to 
turn brown and become easily damaged. Moisture can 
also cause mildew, a type of fungus. 

Use a bookmark to keep your place in a book. Putting 
a pencil or other thick object in the book can damage 
the binding, and folding the corner of a page can cause 
the paper to tear. Do not underline or write in a library 
book. The marks may distract other readers and ruin 
portions of the text. When you photocopy pages ina 
book, do not press the whole book flat against the copy 
plate. That may break the spine. Copy one page ata 
time, holding half the book over the edge of the copy 
plate, where possible. 

When books are not in use, they should be placed 
upright on a shelf with other books. They should fit 
closely so that they do not lean, which can loosen the 
binding. When taking a book from the shelf, grasp the 
front and back covers together and carefully remove it. 
When returning a book to the shelf, do not force it in, 
but make a space for it. 
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The Domesday Book was the first official record of ae 1165 
ings in England. The survey, written in Latin, was begun 
by order of William the Conqueror. 


History 


Early books. Historians do not know when the first 
books appeared, but there is evidence that books were 
Witten in Egypt as early as 2700 B.C. In Egypt, people 
wrote on papyrus, a writing material made from stems 
ofthe papyrus plant that grows along the Nile River. The 
word paper comes from papyrus. Egyptian books con- 
sisted of scrolls, which were long pieces of rolled papy- 
| fis, But books were not an invention of any one time or 

place. For example, in Babylonia (now southeastern 
laq}, people wrote by pressing marks into small tablets 
pf dy at about the same time as the Egyptians were 
| Witing on papyrus scrolls. The Babylonians used this 
method to record business and government matters, 
E and histories, and they baked or dried the clay 
A arden it. About 3,000 years ago, the Chinese made 

oks by writing on long strips of wood or bamboo and 
‘Ying groups of them together. 
E" 500 B.C, the ancient Greeks adopted the Egyp- 
i Papyrus scrolls as their chief writing material. They 
i Tee wooden tablets covered with wax as note- 
5 ET about 300 to 100 B.C., the Romans adopted 
The ook and wax tablet used by the Greeks. 
n pad replacement of papyrus with parchment, 
D Enn 200 B.C., was an important step in the cre- 
OM e modern book form. Parchment is specially 
E skin. It was stronger and smoother than 
AN E lasted longer in the damp European cli- 
mule. It also cost less than papyrus, which had to be im- 
fied from Egypt. 

die the AD. 3005, the Romans developed a new 
n diis called the codex (plural codices). Rather 
long rolis pieces of papyrus or parchment to make 
folded Wi ookmakers cut the pieces into sheets, 
^od The its and then sewed them together along the 

y bound the pages with thin pieces of wood 


D (Site the reader could open it at any page, 
vided eecingand rewinding it. The codex also 
Write on by e la space, because a person could 
ajor f sides of the page. The codex remains the 
k orm of book today. 

Use Blinn of India and surrounding countries have 
the En for manuscripts from ancient times to 
Called the ye ur The ancient Hindu religious writings, 
Palm Reeves as, were probably originally written on 

Pao Boar India, Literature of). The cut leaves 
long es wide and 60 centimetres or 
Ng toge nd had holes bored so that they could be 

gether to form books. 
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Palm leaves have been used 
for manuscripts by the people 
of India and surrounding 
countries since ancient times. 
The leaves on the left are 
from an illustrated Sanskrit 
manuscript. 


The Middle Ages. During the Middle Ages, from the 
AD. 4005s to the A.D. 1500s, the Christian church was the 
centre of learning in Europe. Priests and monks working 
in churches and monasteries preserved the skills of 
writing and bookmaking. They made books by hand, 
binding them in codex form. Professional writers, called 
scribes, wrote most books. Much of their work con- 
sisted of making copies of religious books, especially 
the Bible. They also copied some of the great writings of 
ancient Greece and Rome. In addition, they wrote new 
books about Christian history, tradition, and thought. 

Most books of the Middle Ages were illuminated 
(decorated) manuscripts, with beautiful, colourful de- 
signs and pictures drawn on each page. Painters called 
illuminators frequently painted the designs in colours, 
even in gold. Leather bindings decorated with gold, sil- 
ver, and precious stones indicated the importance and 
value of the books. The Book of Kells, created in a mon- 
astery in Kells, Ireland, is perhaps the most beautiful of 
these illuminated manuscripts (see Celtic art [picture]; 
Manuscript [picture]). 

During the late 7005, the scribes developed a style of 
writing that made books easier to read. They used capi- 
tal and small letters, set up a system for punctuation, 
and left spaces between words. The old Roman writing 
style used all capital letters and ran all the words to- 
gether. The new writing style looked much like the type 
used in modern printed books. 

During the 1200s, paper made of cotton and linen 
began to replace parchment as a writing material. Paper 
was not as strong as parchment, but it cost far less to 
make. The idea for making paper probably came from 
China, where it had been known since A.D. 105. 

By the 13005, the demand for books began to in- 
crease greatly with the growth of a literate middle-class 
population in cities. People began to look for cheaper 

and faster ways to make books to satisfy the new market. 

The development of printed books. The Chinese 
made the first known printed book, called the Diamond 
Sutra, in A.D. 868. They printed each page from a carved 
block of wood. Ink was spread over the raised surfaces 
on the block and the inked images were printed on 
paper. This kind of printing, called b/ock printing, ap- 
peared in Europe during the late 13005. People used the 
technique to produce copies of playing cards, religious 
pictures, and other printed material. They sometimes 
made books by binding several pages of a text together. 
With block printing, people could make copies of a 
page more rapidly than could be done by hand. But they 
still had to carve each page separately. (See Block print- 


ing.) 
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The oldest known printed book is the Diamond Sutra, made 
in China in A.D. 868, The book consists of seven sheets pasted 
together to form a scroll. 


The book as we know it today resulted from the in- 
vention of printing with movable type. In movable type 
printing, each letter of the alphabet is made out of a 
separate piece of metal. Printers can arrange the metal 
type in any combination to produce the text they want. 
They can also reuse the type. The method allowed print- 
ers to produce many different pages in a shorter time 
than with any previous system of printing. 

The Chinese invented movable type during the A.D. 
10005, and the Koreans began using it in the 13005. Eu- 
Topeans developed movable type independently in the 
mid-14005. The first books printed in Europe using mov- 
able type appeared in Mainz, Germany, between 1453 
and 1456. There, Johannes Gutenberg and his associates 
worked to develop the printing process. One of the first 
books printed was a Bible in Latin. This Bible became 
known as the Gutenberg Bible, though Johann Fust and 
Peter Schüffer probably printed it. They printed about 
200 copies, of which 21 complete copies exist. 

The Gutenberg Bible required six printing presses, 
many workmen, and several months to produce. Schol- 
ars also call this book the 42-//ne Bible because most of 
the pages have 42 lines of type in each column. See 
Bible (picture). 

Books printed from about 1450 to 1500 are called jn- 
cunabula, from the Latin word for cradle. These books 
were printed during the infancy of printing. Printers of 
that time made books to resemble. costly medieval illu- 
minated manuscripts, They used large type resembling 
the handwritten letters of the earlier books, Early books 
were printed on fine handmade paper or on a high- 
quality treated animal skin called vellum. Many of the 
Pages were decorated by hand, 

Soon afterthe development of movable type, printers 
discovered that they could easily include woodcuts and 
block-printed illustrations in books. Woodcuts became 
the most commonly used type of book illustration inthe 
1500's. See Woodcut. 

The spread of printed books. By the early 1500s, al- 
most every European country had at least one printing 
Press. German printers did most of the earliest work. In 
1465, two Germans set up the first press in Italy. The 


Poems of Horace listh 


Classic Greek and Latin works, such as the poems of the 
Roman author Horace, above, were published by the early Ve- 
netian printer Aldus Manutius, Aldus also invented italic type, 


northern Italian city of Venice soon became a centre for 
printing and the book trade. A French printer, Nicolas 
Jenson, started a printing press there in 1470, and be- 
came famous as a designer of beautiful type styles. In 
the 14905, Aldus Manutius established the Aldine Press 
in Venice. Aldus became famous for his beautiful edi- 
tions of classic Greek and Roman works in small and in- 
expensive volumes. He also invented a style of type 
known as italic, 

Paris also became an important centre of bookmaking 
in the 1500s. Such printers as Geofroy Tory, Simon de 
Colines, and the Estienne family made many impo 
advances in printing and illustrating. In about ibe A 
liam Caxton produced the first printed book in English, 


English 
the edit 
d of Bibli- 


The Bay Psalm Book was the first book printed nm 
colonies of America. The first edition, above, was Pd 
1640 in Cambridge, Massachusetts. The book consi 
cal Psalms. 


ii 
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A beautiful book is a work 
of art. During the 18905, the 
Kelmscott Press in England 
produced many books that 
have been praised for their 
fine binding, paper, and ty- 
pography. The press created 
an edition of the works of the 
poet Geoffrey Chaucer, left, 
that ranks among the master- 
pieces of bookmaking. 


The Kelmscott Chaucer (1896) with illustrations by Sir Edward Burne-Jones 


Recuyell of the Historyes of Troye. A few years later, he 
setup the first printing press in England and printed 
py 80 English books, including Geoffrey Chaucer's 
interbury Tales. This was the first printed version of a 
native English classic. 
ES late 1500's, books produced by European print- 
io ad much like they do today. Printers had 
Es xum manuscripts of the Middle Ages. They 
bi c smaller sized books that were inexpensive 
1tabl sy to carry. Most had a title page, page numbers, 
E of contents, and an index. 
the inten and 1700's. During the 1600's in Europe, 
Book pri er of people who could read increased greatly. 
ma nters published large numbers of books, in- 
eS uo small, cheap volumes of the kind first 
Hine tn Hh Aldus in the 15005. There was a general de- 
E redi design and fewer advances in book design 
liio to the 1500's. One exception was in book il- 
aw n, where technical discoveries in the art of en- 
iio” that the most commonly used form of il- 
etherlande addition, the Elzevir family of Leiden, in the 
Dutin aa produced many beautiful editions. 
m book s: 17005, some printers revived interest in 
lon in En e ing. Such type designers as William Cas- 
liced Biss and Pierre-Simon Fournier in France pro- 
Winters fo some new type styles that were used by 
ambatris many years. John Baskerville in England and 
me a Bodoni in Italy became famous for their el- 
d well-made books. 
int539 a cinting press in the New World was set up 
tame stable d City. During the 16005, printing be- 
nglish s ed in what is now the United States. An 
üthew s m named Stephen Daye and his son 
Bachus up the first printing press, in Cambridge, 
hy Psalm Je The first book from the press was the 
onies p Pale By 1763, all the thirteen English 
the 1700. printing presses. The best American books 
Adelphia, 5 came from New York City, Boston, and Phil- 


The 1800's. By 1800, the market for books exceeded 
the number being produced. Printing took a long time, 
because printers had to set (put together) the type for 
each page and print it by hand. Book manufacturing was 
revolutionized by a number of inventions during the 
1800s. One invention was the Linotype, which set type 
mechanically. Other inventions included steam-powered 
printing presses and papermaking and bookbinding ma- 
chines. All these inventions allowed publishers to pro- 
duce more books at lower cost than ever before. The 
use of cloth-covered rather than leather-covered bind- 
ings also helped keep costs down. 

Paperback books became popular in Europe and the 
United States during the 1800s. A German publishing 
company named Tauchnitz began to produce paperback 
editions of the classics in 1841. This series eventually in- 
cluded more than 5,000 titles. Many publishing houses 
began printing paperbacks and competing with each 
other for sales. By 1885, a third of the books published 
in the US.A. were a type of popular paperback called 
dime novels because they originally cost 10 cents (one 
dime). The mass production of books led to a decline in 
quality. Publishers printed many books on cheap paper, 
which quickly turned brown and brittle with age. Bind- 
ings were often poorly glued, and they broke. 

By the late 1800s, several printers dedicated them- 
selves to improving the quality of printed books. The 
English designer and craftsman William Morris led one 
such movement to restore the printed book to its old 
dignity and beauty. In 1890, Morris and a group of 
friends established the Kelmscott Press near London. 
They designed and used styles of type much like those 
in incunabula. They printed books on handmade paper 
and bound and decorated them by hand. Other printers 
also made efforts to improve their product. Type design- 
ers, such as Rudolph Koch in Germany and Frederic 
Goudy in the United States, developed legible and 
beautiful types. Papermakers and printers experimented 
with more interesting techniques and styles. 
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English paperback novel (1861) 
Paperback books first became popular in Europe and the 
U.S.A. in the 1800s. Many early paperbacks were cheaply made, 
inexpensive editions of novels intended for a mass market. 


Modern books. Paperback books declined in popu- 
larity during the early 1900's but made a comeback in 
the 1930s, Penguin Books, founded in England in 1935, 
became a world leader in paperback publishing. Pocket 
Books, now one of the largest American paperback pub- 
lishers, was founded in 1939. Today, paperback books 
dominate the publishing market. 

During the 1900's, book publishing became a huge, 
mechanized industry. Computers now set type for many 
books and most books are printed from photographic 
plates in a method called offset lithography. New colour 
printing techniques enable publishers to produce beau- 
tifully illustrated books inexpensively, Modern machines 
print and bind books ina single operation. 

New types of books include ta/king books, which are 
records or tapes of books read aloud. They are used by 
people who cannot read, such as young children and 
the blind. Libraries save space by reproducing books in 
small film reproductions called microfilm or microfiche 
(see Microfilm), People read these "books" on film view- 
ers that enlarge the images on the film. In the future, 
computers may store “paperless” books and serve as li- 
braries. Book texts and illustrations can be stored on 
disks and read on a computer terminal. 
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Book collecting is a popular hobby. People collect 
books for various reasons. Many people collect books 
because they enjoy reading and like to collect things. 
Some collectors are interested in a particular subject or 
author. Others collect books for their beauty. Some peo- 
ple collect books because they hope their books will in- 
crease in value and be good investments. 

Private book collections have formed the nucleus of 
some of the world's most important libraries. Many peo- 
ple have also donated their collections to universities, 
where the books may be used for study and research. 

There are many types of book collections. The most 
common include (1) author collections, (2) subject col- 
lections, (3) title collections, (4) specimen collections, 
and (5) format collections. 

Author collections concentrate on the works of a 
single author, such as Charles Dickens or Mark Twain. 
Some collectors seek only the first edition (first printing) 
of a book. A serious collector might add pamphlets, 
booklets, or brochures written by the author. Collectors 
especially prize editions with the autograph of, or in- 
scriptions by, the author, and volumes retaining the 
original dust jacket (paper cover). The serious collector 
might also collect manuscripts or letters from the au- 
thor. 1 

Subject collections feature books on a particular 
subject, such as science-fiction films or football. ae 
subject collections are vast, numbering thousands oí 
volumes, but most are much smaller. Collectors of Bl 
nonbook items as coins, stamps, or records may also 
quire books that deal with their fields. cn 

Title collections consist of as many as possi 
tions of a single title, including editions transit 
different languages. For example, a collector mom 
to acquire all the editions and translations of the do 
lock Holmes detective novel The Hound of the Basi f 
villes. Some title collections extend to the original " 
script, the edited typescript, and the printer's Lier de 

Specimen collections concentrate on books ROS 
unusually beautiful, rare, or in perfect condition. d , 
men collections do not strive for completeness. E à 
the collections may consist of only a few, perfect nique 
Specimen collections might include books with we 
illustrations, books with rare printing styles or Pa km 
faces, or ancient books. Specimen collections are s dir 
called cabinet collections because some collector 

lay them in cabinets. 
" toast collections consist of books that n m 
same shape, size, binding, or other characteris sale 
books, comic books, and manuscripts fall into th! 
gory. Hey 
Collecting books. Collectors sometimes 
they are looking for in rare-book shops, also cal 


d books 
Iled ant 


quarian bookshops. Many of these shops offer a search 
service for books that customers want. Collectors can 
also buy books from dealers who advertise in maga- 
ines. These magazines have lists of books offered for 
sale and books wanted by collectors. In addition, collec- 
trs can find books by going to jumble-sales, second- 
hand bookshops, and auctions. 
Anumber of elements determine the value of a book 
fora collector, including its rarity, condition, and age. 
Books also increase in value if they are first editions, 
contain inscriptions by the author, or have the original 
dust jacket. 
Book match. See Match (Book matches). 
Book of Changes. See | Ching. 
Book of Common Prayer. See Prayer Book. 
Book of Kells is an i//uminated (decorated) manu- 
script containing a Latin version of the four Gospels and 
some historical material. Its decoration and calligraphy 
(penmanship) make it one of the most beautiful books in 
lle world. Scribes at the Columban monastery at Kells, 
inCounty Meath, Ireland, produced the book in the AD. 
100s or 80's. The Book of Kells is kept at Trinity Col- 
lege, Dublin. 
See also Celtic art; Manuscript (picture). 
Book of Mormon. See Mormons; Smith, Joseph. 
Wok of the Dead. See Egypt, Ancient (The afterlife). 
look review is an article published in a newspaper or 
periodical that announces the publication of a new 
look, describes what it is about, and evaluates it. The 
value of a book review depends on the knowledge and 
ability of the reviewer and on the reviewer's fairness in 
Kaing the book. For this reason, the reviewer should 
E broad knowledge of the subject of the book 
à iew, the ability to analyse a piece of writing, 

nd high critical standards (see Criticism). 

bo Hang the title, author, publisher, and price of 
seh the reviewer should describe what the book is 
quA Ana its merits and defects, offer an opinion as 
Ei d I the author succeeded in accomplishing his 
the book jectives. In some cases the reviewer compares 

ae oe other books on the same subject. 
ae aller newspapers and periodicals, one or two 

iia qual handle book reviews. On larger ones, a 
rM editor assigns most reviews to experts 
ore tha ar fields. Few newspapers are able to review 
on m à handful of the books published each week. 
rely m ge newspaper supplement can review or 

are P ention only a few thousand of the books that 
Published annually. 
| Alipay periodicals review or list books of 
Ore ofthe | eir fields. The specialized periodical offers 
tations for routes into the world of specialist publi- 
pkbad a reviewer. 
book betwi ing is the process of putting the pages of a 
and E e COME Binding holds books together 
em Mi em from wear and tear. It also makes 
labo ive and easy to use. Bindings range from 


ines bin and-tooled leather to paper. Today, ma- 
hand, most books, but some books are bound by 
Books ar 


boung Bock either hardbound or softbound. Hard- 
With paper have a cover made of cardboard covered 
books, calle cloth, plastic, or leather. Most softbound 

' called paperbacks, have paper covers. 
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How books are bound by machine 


Machine bookbinding consists of three main opera- 
tions: (1) forming, (2) shaping, and (3) covering. 

Forming a book. In the first steps of bookbinding, a 
book is put together in consecutive pages. The steps are 
(1) folding, (2) tipping, (3) gathering, and (4) sewing. 

Folding. Books are not printed one page at a time. 
Some pages come from the printing press as part ofa 
pile of large, flat sheets of paper. Each side of each 
sheet consists of 2 or more different pages of the book 
that is being printed (most commonly 4, 8, 16 or 32 
pages). Each sheet is fed through a folding machine. The 
sheet comes from the machine as signatures (folded 
sections of a book). The pages of a signature are in the 
correct order. 

Tipping is a method of pasting separate, specially 
printed pages into a book. A loose page may be put in 
just before or just after a signature by a tipping machine. 
The machine pastes the loose page to the inside margin 
of the first or last page of the signature. Tipping by hand 
is sometimes used to add a separate page in its proper 
place within a signature. In some books, a separate page 
is simply inserted into a signature without paste. All the 
pages, including any loose ones, are later sewn to one 
another through their inside edge. 

Tipping machines also paste endpapers (folded 
sheets of heavy paper) to the first and last pages of some 
hardbound books. 

Gathering. The signatures of a book are assembled in 
a gathering machine. The signatures are put in consecu- 
tive order in a long row of bins located on the machine. 
A conveyor belt passes under the bins. The signatures 
drop onto the conveyor belt, one on top of another, 
until all the signatures have passed the last bin. 

The signatures are then collated (checked) to make 
sure they have been gathered in the right order. In many 
books, a small black mark, called a collating mark, is 
printed on the folded edge of each signature to make 
collating easier. The marks form a diagonal line across 
the back of the signatures when they are gathered. A 
broken line shows the signatures are out of order. 

Sewing. There are two main methods of sewing 
books, Smyth sewing and side sewing. Both methods 
use strong cotton or synthetic thread, Smyth sewing 
produces a sturdy binding with a rounded back that al- 
lows a book to be opened relatively flat. Side sewing is 
stronger, but does not allow the book to open as easily, 

Itis used for books that receive heavier handling. 

In a Smyth-sewing machine, a series of needles and 
hooks pulls threads through the centre fold of each sig- 
nature, sewing them together. In side sewing, the signa- 
tures are stapled together as the book leaves the gather- 
ing machine. A side-sewing machine then drills a series 
of holes through the side of the book near the spine or 
back (the part of a book that faces out from a shelf). A 
single needle sews the signatures together in the cor- 
rect order through these holes. 

An increasing number of hardbound books and the 
majority of softbound books are not sewn at all. Most 
are perfect bound. In this process, a machine cuts off 
the folds of the signatures at the spine. It then roughens 
the smooth binding edge produced by the trimming 
and applies a coat of adhesive to it. A separate machine 
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then applies the hard cover, called the case. With soft- 
bound books, the binding machine pastes a paper cover 
to the binding edge. 

Many softbound books that have fewer than 80 pages 
are bound with wire stitches. In one form of wire stitch- 
ing, called saddle stitching, signatures are dropped, one 
over the other, on a saddle stitcher, which drives wire 
staples through the spine. Side wire stitching involves 
gathering the signatures, one on top of the other, and 
driving wire staples through the entire book. 

Shaping a book consists of four main steps: (1) 
smashing; (2) gluing; (3) trimming; and (4) rounding, 
backing, and lining. 

Smashing. Smyth sewing makes many books bulge 
along the spine. A smashing machine compresses books 
between two steel blocks and gives each book a uni- 
form thickness. 

Gluing. After smashing, most Smyth-sewn books go 
through a gluing machine, which applies glue to the 
spine. The glue keeps the threads from unravelling and 
holds the signatures together, 

Trimming. The uneven and folded edges on the three 
unsewn sides of the book must be cut off. A book trim- 
mer, a machine with razor-sharp knives, cuts off the top, 
front, and bottom edges. The pages come from the trim- 
ming machine in their final size. Some books have a dec- 
orative coating of gold leaf or gold foil along the top 
edge or along all three edges. A machine applies this 
gilding after the trimming process, 

Rounding, backing, and lining are usually performed 
by a single machine. First, the machine moulds the spine 
of the book into a rounded shape. Next, it backs the 
book by making a shoulder (hinge) on each side of the 
spine. These shoulders allow the book to fit snugly in its 
cover and to open easily. Finally, the machine gluesa 
strip of paper or gauze, called the lining, to the spine. 
Many books have decorated pieces of coloured cloth 
called headbands at the top and bottom of their spines. 

Headbands are usually applied to the lining before it is 
placed on the book. On most Smyth-sewn books, the 

machine glues a strip of reinforcing mesh fabric, called 
a super, to the spine. 

Covering a book. The binding process is completed 
with the steps of (1) casemaking, (2) blocking (or stamp- 
ing), and (3) casing-in. 


How a Sm ewn 
book is bound 

This diagram shows the main 
steps in binding a hardcover 
book by machine. First, sheets 
of paper are folded into 
pages. The folded sheets, 
called signatures, are sewn 
together in their correct 
order. The spine of the sewn 
book is rounded, and a hinge 
is made on each side ina 
process known as backing. A 
lining of reinforcing mesh 
fabric called a super is then 
glued to the spine. Finally, the 
book is joined to its cover, 
called the case. 


Casemaking. The case is usually made separately, in 
time to be ready for casing-in, Sheets of heavy board are 
fed into a cutting machine that trims them to the desired 
size. The cover boards are then placed in a casemaking 
machine. Precut pieces of cloth or another cover mate- 
rial are fed into this machine. Each piece of material re 
ceives a coat of glue on its inner side. As the piece 
moves through the machine, two cover boards are auto- 
matically placed on the glued surface. Heavy paper lin- 
ers for the spine are placed between the boards. Rollers 
turn the cover material over the boards, gluing it into 

lace. 
R Blocking (or foil stamping). There are several ways of 
blocking titles and decorations on book covers. They i 
clude embossing; inking; and using foil made of variou 
metals, Another method uses cloth that has been 
printed before it becomes a book cover. " 

Casíng-in. A casing-in machine joins the book to i 
cover, This machine applies a coat of paste to the ues 
papers and also to the extending super, if the bool s 
one. The machine places the book body within the co 
ers and presses the pasted endpapers to them. 

After casing-in, the paste is still wet. To make RU i 
that the endsheets stick to the cover boards, the bool E 
pressed. A pressing machine, also called a Jon D i 
presses the book and forms grooved joints or i fa 
the cover boards near the spine. The joints enable 
book to be opened easily. 


How books are bound by hand 


Books are bound by hand for limited or special > 
tions. Most hand-bound books are sturdier than m a 
chine-bound books, and many are works of tE 
for their distinctive covers. Hand bookbinding is $ book 
slower and more expensive process than machin 
binding. s. 

Hand bookbinding has changed little since bi 
A craftworker stretches several cords or bands oí these 
rial to form the spine. The signatures are sewn ets 
cords or bands, which are in turn sewn into the ids an 
boards. The bookbinder stitches on the headbin i 
covers the boards with the cover material, whic tions 
often fine leather. Words, and sometimes decora 
are etched on the cover material. 

See also Book; Gilding; Islamic art (Books. 


pookkeeping is the systematic process of analysing, 
recording, and summarizing the economic transactions 
ofabusiness or other organization over a given period. 
Organizations and individuals use bookkeeping because 
itprovides orderly and accurate information about their 
financial transactions. It gives a picture of the financial 
position, and records the changes in profit, or loss mak- 
ing, which are taking place. 

Bookkeeping is closely related to accounting. Infor- 
mation prepared by a bookkeeper is used by an ac- 
countant to prepare accounts. Bookkeeping mainly 
deals with recording and analysing financial informa- 
tion. Accountants may carry out this work, but they also 
design and install information systems, perform audits, 
interpret financial statements, and prepare tax returns. 
Systems of accounts, which may operate through a com- 
puter, are designed by accountants to make bookkeep- 
ing easier. 

Accounts. Bookkeepers record all economic transac- 
tions in accounts, The three basic types of accounts are 
asset accounts, liability accounts, and equity accounts. 
There are also income (or revenue) accounts and ex- 
penditure accounts. 

Assets are the resources used by an organization. An 
organization usually owns its assets, which include cash, 
Inventory, supplies, land, buildings, and equipment. 
Separate accounts are kept for the various types of as- 
sts, Liabilities are claims of creditors such as debts 
owed by an organization. They include accounts pay- 
ille, wages payable, and mortgages payable, and are 
generally recorded on separate liability accounts. Equity 
Consists of the claims of owners. Such claims include 
contributed capital and retained earnings. Income and 
*ipenditure accounts are sometimes called nominal ac- 
Counts, They are considered part of the equity of the or- 
Winization. 

Bibhreeny bookkeeping. The most commonly 
m Ookkeeping system is called double-entry book- 
ei In this system, every business transaction is re- 
One Re entries, and every account has two sides. 
side His the debit side, and the other is the credit 

E hus Side has columns for dates, explanations of 
for MA and the amount of money involved. 

Eus set accounts, the beginning balance and all in- 
CERAM recorded on the debit side. Decreases are 
for libi on the credit side. This procedure is reversed 
dd ang equity accounts. That is, the beginning 
ind ay n all increases are shown on the credit side, 
dins IN eereases are recorded as debits. Most transac- 
ition accounts are reflected as credits. Most 

The dnd. in expenditure accounts are debits. 
hg is Asse ena equation in double-entry bookkeep- 
et this e = Liabilities + Equity. A transaction can af- 
sides of on in many different ways. But the two 

atis, the equation must always balance each other— 

ook y must be equal. 

specified and Mast statements. At the end 

00) eepers r iod of time, such as a month or a year, 

Cunt. They d etermine the actual balance in each ac- 

Adding fice o this by taking each beginning balance, 

ce in eaten! and subtracting decreases. The bal- 

trial balance. account is then listed in a record called a 

Unn and qq. All debit balances are shown in one col- 
credit balances in another. Unless an error 


ofa 
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has been made, the sum of all debit balances equals the 
sum of all credit balances. 

Accountants use the trial balance to prepare two fi- 
nancial statements—the balance sheet and the statement 
of income. The balance sheet shows the totals from the 
various asset, liability, and equity accounts and thus re- 
flects the organization's financial position at a given 
date. The income statement, based on the totals for in- 
comes and expenses, reflects the organization's profit- 
ability over a given time period. 

Bookplate is a printed or engraved label pasted in a 
book as a mark of ownership. It is usually made of 
paper, but vellum (a high-quality treated animal skin), 
leather, and other materials are sometimes used. The 
best bookplates are engraved by hand. But good book- 
plates are also engraved by mechanical processes (see 
Engraving). A simple label printed with the owner's 
name and address makes a satisfactory, inexpensive 
bookplate. 

The first bookplates were made in.Germany some- 
time after 1475. They were crude and'usually coloured 
by hand. The earliest known printed copy was used in 
about 1480. Albrecht Diirer designed the first dated 
bookplate in 1516 (see Dürer, Albrecht). For many years 
afterward, a favourite bookplate design was the coat of 
arms of the owner. Later designs often represented the 
interests or occupation of the owner. 

Boole, George (1815-1864), a British mathematician, 
devised a method of expressing logical relationships in 
terms of algebra, now known as Boolean algebra (see 
Boolean algebra). His major works were Mathematical 
Analysis of Logic (1847) and An Investigation of the Laws 
of Thought (1854). The mathematical theories of logic 


Woodcut from the British Museum, London 
Artist Albrecht Dürer designed this bookplate in 1516. 


462 Boolean algebra 


and probabilities are founded on these works. Boole 
was born in Lincoln, England. In 1849, he became pro- 
fessor of mathematics at Queen's College, Cork, Ireland, 
despite the fact that he did not have a degree. 
Boolean algebra is a mathematical system used to 
solve problems in logic, probability, and engineering. 
The system is named after George Boole (1815-1864), an 
English logician and mathematician. Boole developed a 
system of formulating logical statements symbolically. 
These statements could then be written and proved ina 
manner similar to that used in ordinary algebra. His “al- 
gebra of logic" also has applications in engineering 
problems such as the design of electrical switching cir- 
cuits, particularly circuits that perform arithmetic opera- 
tions in calculators and computers. 

Boolean algebra deals with relationships between 
sets (groups of ideas or objects). Examples of sets are 
“numbers less than one hundred,” “red flowers,” and 
“people.” In Boolean algebra, such sets are represented 
by the letters A, B, C; and so on. 

Three basic Boolean operations follow laws similar to 
those of ordinary algebra. The symbols for these opera- 
tions are M("cap” or “intersection”, U (‘cup” or “union’), 
and ' ("complement’. For example, the operation A N 
B represents the set of those elements that are in both 
sets A and B. This relationship can be represented by 
the shaded portion of the overlapping circles shown 
in the first diagram. The operations A U B and A’ can 
be represented in similar diagrams. 


ANB 


AUB 


The rectangle in each diagram represents a universal 
set (symbol /), the totality of all elements being dis- 
cussed, 

See also Set theory. 

Boom. See Crane. 

Boomerang is a curved, flat implement that is thrown 
as a weapon or for sport. Most boomerangs are made of 
wood or plastic. Boomerangs measure from about 0.3 to 
2 metres long and 1 to 12 centimetres wide. They weigh 
from about 30 to 2,300 grams, Boomerangs spin when 
thrown correctly, and some boomerangs are shaped so 
they return to the thrower. 

Boomerangs are commonly associated with the Ab- 
origines, the original people of Australia, who use them 
for hunting and many other specialized tasks. However, 
scientists believe boomerangs were developed inde- 
pendently by a number of prehistoric hunting peoples. 
Ancient boomerangs have been found in many parts of 
the world, including Africa, Asia, Europe, and North 
America. 

Kinds of boomerangs. There are two kinds of 
boomerangs, returning and nonreturning. Returning 
boomerangs are the best-known type. When a returning 
boomerang is thrown correctly, the thrower can catch it 
without moving from the starting point. The boomerang 
spins forward and then rises and begins a curved path 
back to the thrower. It seems to stop and hang in the air 
before it glides down. 


Many boomerangs are made of wood, such as the Austral- 
ian ones shown above. Nonreturning boomerangs are used as 
tools and weapons. Returning types are thrown mainly for sport. 


Parts of a returning boomerang 


Leading 


Trailing edge 


edge t 
Trailing 
edge 

Hollowed-out area 
(under the wing! 


Each wing has a flat bottom and a curved top. When throw te 
boomerang spins forward so the leading edges pui 
air. The hollowed-out area helps the boomerang gain heig! 


Throwing a returning boomerang 

The thrower grips the boom 
erang as shown at the lef ; 
with the flat bottom agains 
the palm. The boomerang ib 
should lean to the side, as 
lustrated. A boomerang n 
flight travels forward, rises, 
and curves around to one z 
side, as shown below. t 5 
slightly again before gliding 
down to the thrower. 


Returning boomerangs are used mainly for the sport 
stboomerang throwing. They are unsuitable weapons 
for most types of hunting because their circular flight 
paths make them difficult to aim. They also could be 
dangerous in a fight because they could injure the 
rower when they return. 

Nonreturning boomerangs have played an important 
part in Aboriginal culture through the centuries. A spin- 
ning boomerang hits a target with more force than a 
thrown rock or stick. For this reason, nonreturning 
boomerangs are useful weapons for hunting and fight- 
ing, Some nonreturning boomerangs can be used as 
shields for protection against other boomerangs. Ab- 
origines have also used them as tools for lighting fires, 
cutting, and scraping; as toys; and as trading objects. 
Some Aborigines decorate boomerangs with carved or 
painted designs that are related to their legends and tra- 
tions. They treat these decorated boomerangs with re- 
spect and use them in religious ceremonies. The Ab- 
origines also clap boomerangs together to provide 

ythm for songs and chants. 

How a boomerang flies. A boomerang' flight de- 
pends on its shape and size, and how it is thrown. 

Winds also influence its flight. Most boomerangs have a 
bend near the middle that forms two wings shaped like 
aeroplane wings. Each wing is flat on the bottom and 
curved on top. One edge is thicker than the other. As a 
boomerang spins wing over wing in flight, its shape 
Causes lower air pressure above each wing than below 
um helps keep the boomerang airborne. Some 
Bio have à shallow, hollowed-out area on the 
DP one wing to provide added lift. See Aero- 

es s (Principles of aerodynamics). 4 i 
" es Gee on the boomerang, combined with its 
i ran e it follow a curved path in the air. A skilful 
Db sd can make areturning boomerang travel about 

a es before it begins its return. Nonreturning 

merangs can be thrown about 90 metres. 

Sg pte is an African snake that lies in wait for its 
es and bushes. Its body is well camouflaged. 
Inthis Part of its body is often held out from the tree. 

Position it looks like a dead branch. The boom- 


Booms 
Ying a 


lang is an African snake that is well camouflaged when 
Ng a tree branch. 


slan 3 

8 si mainly on chameleons and birds. Its bite is 

lives in a Poisonous and can kill a man. The boomslang 
icine country south of the Sahara Desert. 

family Colu r classification, The boomslang belongs to the 
one, D; idae. It is Dispholidus typhus. 

Pioneers MI (1734-1820), is one of the most famous 

explori nited States history. He devoted his life to 


'ng and settling the frontiers of his growing na- 
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tion. He helped open up 
the area later known as 
Kentucky and cleared the 
Wilderness Road, a trail 
later used by thousands of 
settlers. Boone loved the 
wilderness and respected 
the American Indians. But 
he lived during a time of 
frequent fighting between 
the Indians and frontier 
settlers. Indians captured 
him four times. 

Boone was born in 
Pennsylvania. He received 
little education, but became an expert hunter. In 1750 his 
family moved to North Carolina. In 1755 Boone met a 
trader, John Findley, who told him of the “wonderful” 
land of Kentucky beyond the Appalachian Mountains. 

In 1767, Daniel spent a winter in eastern Kentucky 
with his brother Squire and another companion. In 1769 
he met Findley again, and together they opened up an 
overland route into Kentucky. 

In 1775 Boone led a party of 30 woodsmen to improve 
and connect the Indian trails and animal paths leading 
into Kentucky. The resulting route became known as the 
Wilderness Road. He built a fort, called Boonesborough, 
by the Kentucky River. Boone had large land claims in 
Kentucky. But his title (legal right) to his land was chal- 
lenged by lawyers. By 1798 he had lost nearly all his land 
and was in debt. 

In 1799 Boone led a group of settlers into Missouri, 
where he acquired more land. In 1803 the territory be- 
came part of the United States under the Louisiana Pur- 
chase, and again Boone lost his land. He was given it 
back in 1814 by the U.S. Congress, but had to sell most 
of it to pay his debts. He died in Missouri, but in 1845 
his remains were taken to Frankfort, Kentucky. 

See also Wilderness Road. 

Booster shot. See Immunization. 

Boot. See Shoe. 

Boot, Sir Jesse (1850-1931 ), Baron Trent of Notting- 
ham, England, founded the chain of chemist's shops that 
bear his name. A noted philanthropist, he financed the 
building of University College, Nottingham (now Not- 
tingham University). Boot was born in Nottingham. His 
father owned a herbalist's shop. Boot opened a chem- 
ists shop in 1877. He began manufacturing drugs in 
1892. By 1900, Boot S was the world's largest retailer of 
pharmaceutical products. 

Boütes is a constellation (group of stars) in the north- 
ern celestial hemisphere. It can be found easily at night 
because it contains Arcturus, one of the brightest stars 
in the northern sky. 

Boótes is known by several names. It is usually called 
the Herdsman because it seems to guard a fold of ani- 
mals formed by the nearby stars. Some people call 
Boótes the Bear Driver, because it appears to be chas- 
ing the Great Bear and the Little Bear, the constellations 
Ursa Major and Ursa Minor, across the sky. 

Mythology has many stories about the origin of 
Boótes. According to one legend, Boótes is Arcas, the 
hunter-son of Callisto, the Great Bear. 

See also Arcturus. 


Daniel Boone 
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Booth, John Wilkes (1838-1865), assassinated the 
U.S. President Abraham Lincoln at Ford's Theatre in 
Washington, D.C. on April 14, 1865. He entered Lincoln's 
private box and shot him in the head during the play 
Our American Cousin. Booth approved of slavery and 
sympathized with the southern states during the Ameri- 
can Civil War (1861-1865). He believed that Lincoln was 
responsible for the war. 

Booth was born near Bel Air, Maryland, U.S.A. His fa- 
ther, Junius Brutus Booth, and his brother Edwin Booth 
were famous actors, and John himself was one of the 
most promising performers of the time. At first, Booth 
organized a group that planned to kidnap Lincoln and 
exchange him for captured Confederate soldiers. Booth 
changed the plot to murder after the main Confederate 
army surrendered on April 9, 1865. The group then 
planned to kill Lincoln, Vice President Andrew Johnson, 
General Ulysses S. Grant, and Secretary of State William 
H. Seward. They managed to kill only Lincoln. 

After shooting Lincoln, Booth leaped to the theatre 
stage shouting what some understood as Sic Semper 
Tyrannis (Thus Always to Tyrants), the Virginia state 
motto. Booth broke his leg in the jump but escaped on 
horseback to Virginia, Federal troops trapped him near 
Port Royal, Virginia. Booth was shot to death. 

Booth, William (1829-1912), an English preacher and 
social reformer, founded the Salvation Army. The army. 
is a charitable and religious organization. 

Booth was born in Sneinton, a suburb of Nottingham, 
England, and grew up in poverty. Atthe age of 15, he 
was converted to Methodism. He became a travelling 
Methodist preacher in 1852. Booth left the Methodist 
Church in 1861 to begin a career as a travelling revival- 

ist. In 1865, he held revival meetings in the slums of Lon- 
don. There he formed an independent religious organi- 
zation called the Christian Mission and established 
facilities to help the poor. In 1878, he renamed the Chris- 
tian Mission the Salvation Army, 

The Salvation Army took on a semimilitary structure 
with military ranks and uniforms. Booth was the first 
general (director) of the army. He Organized revival 
meetings on street corners with stirring music by Salva- 
tion Army bands. Many people ridiculed Booth's show- 
manship and his sympathy for social outcasts and the 
poor. But the Salvation Army rapidly grew into a reli- 
gious institution ot international importance, Booth's 
wife and eight children all worked in the army. Two of 
the children, William Bramwell Booth and Evangeline 
Cory Booth, served as generals, 

See also Salvation Army, 

Boothferry (pop. 63,100) is an extensive, mainly agri- 
cultural local government district in Humberside, Eng- 
land. Farmers grow cereals and root Crops. Five rivers, 
including the Quse, form Boothferry's most distinctive 
feature. The busy inland port of Goole is a vital export 
centre for Yorkshire, Lancashire, and the Midlands. 
Products of Boothferry's industries include chemicals, 
clothing, and furniture. 

Bootle. See Sefton. 

Bophuthatswana was one of ten homelands (nation 
States) set up by the South African government under 
the former policy of apartheid (enforced racial Separa- 
tion). It was home to about 2.5 million Tswana-speaking 
People, Tswana kings date from the 1200's. The home- 


lands were reincorporated into the North West Province 
of South Africa on April 27, 1994. 

The former capital, Mmabatho, an extension of the 
town of Mafikeng, is still an important centre. The area 
is the world's largest producer of platinum, 

In the mid-19905, people living in the area once cov- 
ered by Bophuthatswana continued to suffer some of 
the damaging effects of the former homelands policy, 
These included unemployment and a shortage of ade- 
quate housing, food, medical care, and schools. 

See also Apartheid; South Africa, History of. 

Bora ground was a type of Aboriginal initiation 
ground in eastern Australia. It generally consisted of 
two circles, the larger 9 to 12 metres in diameter and the 
smaller 5 to 6 metres, formed with piled-up earth. The 
circles were joined by a narrow pathway up to 800 me- 
tres long. Boys were taken to the ground for their initia- 
tion ceremonies. 


Bora grounds, such as this one in Sturt National Park, New n 
South Wales, Australia, were sacred sites. There, boys M ii 

mally admitted to the Aboriginal tribe after painful ceremonte" 
including having teeth knocked out. 


Boracic acid. See Boric acid. boron. 
Borax is an important compound of the element 507. 
It consists of soft, white, many-sided crystals. Po ui i 
tals dissolve readily in water. They will clump tog? 
they are exposed to moist air. The chemical name or 
borax is sodium borate or sodium tetraborate. Its (ne 
cal formula is Na,B,O,'10H,0. ingioowe 
Borax has many industrial uses. Many washing PP. 
ders, water softeners, and soaps contain borax. psi 
facturers mix borax with clay and other substan! E m 
make porcelain enamels for sinks, stoves, refriger their 
and metal tiles. Potters use borax to add strength sl e 
products and to make a hard glaze for dishes. De 
ers mix borax with sand so that it will melt easily ^ sls 
produce strong, brilliant glass. Glass cooking Ufer". 
and thermometers are made from glass that con nie 
borax. Borax is also used in the textile industry, in 
ning leather, and in the manufacture of paper- 


Borax is mined using the open-cast method. Miners strip away 
the ground above the borax bed. Then they blast the borax loose 
N remove it layer by layer. Most of the world's borax is mined 
h Death Valley in California and in the Mojave Desert, U.S.A. 


; Most of the world's supply of borax comes from 

a Valley in southern California, U.S.A. Borax is also 

cn from open-cast mines in the nearby Mojave De- 

B Where miners strip away the overlying ground to 

i the borax bed. Workers use explosives to blast 

bn ts solid borax. The large chunks of borax are 

a led and dissolved. This solution goes through many 
ges of purification until borax crystals are obtained. 

ee is also obtained from "dry" or “bitter” lakes. The 
ne, which contains many salts other than borax, is 


ndeaux lies along the Ga- 
rA Wer in southwestern 
Vessels large oceangoing 

load ee Up the river to 
id unload cargo at Bor- 
"eel ine wines are pro- 
tiyis d Bordeaux, and the 
ho e leading French cen- 

of wine shipping. 
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pumped from the lake into containers. The solution is al- 
lowed to stand in vats to separate the borax from the 
heavier salts, which sink to the bottom. The remaining 
brine crystallizes and the borax is refined. 

Another major source of commercial borax is a min- 
eral called kernite. Large deposits. of this mineral, which 
consists of about 75 per cent pure sodium borate, are 
found in the Mojave Desert. Borax is obtained from 
kernite by dissolving the mineral in water, filtering off 
impurities, and then allowing it to recrystallize. 

Tibet is said to have been the first important source of 
borax. Since the 19205, the United States has produced 
most of the world's borax. 

See also Boric acid; Boron; Death Valley. 

Borazon is an artificially produced crystal that has the 
hardness of a diamond. It is sometimes used in industry 
as an abrasive for shaping the hardest materials. Bora- 
zon can withstand temperatures of over 1925 °C, while 
diamonds burn at 870°C. Borazon is the only substance 
that can scratch a diamond. Diamonds can also scratch 
Borazon. 

Borazon is made of equal numbers of atoms of the el- 
ements boron and nitrogen. To make Borazon, chemists 
heat boron and nitrogen at 1816 °C under a pressure of 
70,000 kilograms per square centimetre. The substance 
was first produced in 1957 by Robert Wentorf, Jr., a 
physical chemist in the General Electric Company's Re- 
search Laboratory in Schenectady, New York. In 1969, 
General Electric officially adopted the name Borazon as 
a trademark for the substance. 

Bord Fáilte Éireann, the Irish Tourist Board, organ- 
izes and encourages tourism in the Republic of Ireland. 
It supervises standards in hotels and guest houses and 
grades accommodation for visitors' guidance, provides 
signposts, improves facilities for activities such as shoot- 
ing and fishing, and improves travel facilities. The board 
has offices in many of the world's large cities to encour- 
age people to visit Ireland. Bord Fáilte is managed by a 
board of directors appointed by the Irish government. 
Bordeaux (pop. 213,274; met. area pop. 685,456), is a 
commercial city in southwestern France. It stands on the 
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banks of the Garonne River. For location, see France 
(political map). 

Bordeaux lies in the Aquitaine basin, a region cov- 
ered with vineyards. The city produces many famous 
wines and is France's leading centre for the shipment of 
wines. It has a large natural harbour on the Garonne 
River. The river links the city with the Bay of Biscay—an 
arm of the Atlantic Ocean. In addition, Bordeaux's eco- 
nomic activities include chemical production, fishing, oil 
refining, shipbuilding, and the manufacture of aeronau- 
tical and electrical equipment and wood products. Bor- 
deaux serves as the capital of the Aquitaine region and 
the Gironde department (administrative district). The 
city's landmarks include the Tower of St. Michel, which 
dates from the 1400; the University of Bordeaux, which 
was founded in 1441; and the Grand Theatre, which was 
built in the 1700s. 

Bordeaux was an important city in the Roman Empire. 
England occupied the city from 1154 to 1453. In 1940, 
during World War II (1939-1945), Bordeaux served as the 
last seat of the Third Republic, the government then in 
existence in France. 
Borden, Lizzie (1860- 
1927), was the defendant in 
one of the most celebrated 
murder trials in United 
States history. She was ac- 
cused of killing her father 
and stepmother with an 
axe. Following a much pub- 
licized trial, a jury found 
her not guilty, 

The bloody corpses of 
Andrew and Abby Borden 
were found on Aug. 4, 
1892. Suspicion fell on Liz- 
zie, particularly as she was 
in the house and had the best Opportunity to commit the 
crime. However, many wealthy townspeople, women's 
rights organizations, and other groups supported her. 
Many other people felt certain of her guilt, and rumours 
spread. The case attracted national attention. 

The trial began on June 6, 1893. Defence witnesses 
told of Lizzie's good reputation. The prosecution pre- 
sented evidence that Lizzie hated her stepmother, re- 
sented her father's gifts to his wife's relatives, and tried 
to buy a poisonous chemical the day before the mur- 
ders. The Lizzie Borden case has been the subject of 
books, a ballet, a ballad, and plays. Lizzie Borden was 
born in Fall River, Massa- 
chusetts, U.S.A. 

Border, Allan (1955- 

), a correct but aggres- 
sive left-handed Australian 
batsman, was captain of 
the Australian cricket team 
from 1984 to 1994. He 
made his first-class debut 
for New South Wales, Aus- 
tralia, in the 1976-1977 sea- 
son. He later played for 
New South Wales and, in 
England, for the counties 
of Gloucestershire and 


Lizzie Borden 


Allan Border 


Essex. His test career began in 1978. In 1993, when he 
led Australia against New Zealand, his test total passed 
10,000 runs. Allan Robert Border was born in Cremorne, 
Sydney. 

Border collie is among the most widely used sheep- 
dogs. The dog was developed in Scotland from several 
breeds. It grows to about 50 centimetres in height and 
weighs about 20 kilograms. It has a working life of 8 to 
10 years. The colouring may be black; black and white; 
or black, white, and tan. Australia is one of the few coun- 
tries to recognize the border collie as a pure breed. The 
dog works equally as well as a huntaway (working 
around the rear of a flock) or as a headaway (working 
around the front and sides of a flock). 

Border terrier is one of the smallest breeds of terri- 
ers in the United Kingdom. The dog comes from the 
border country of England and Scotland. The border ter- 
rier has a slim body and a broad, otter-like head with 
drooping ears. Its wiry coat may be red and tan, blue 
and tan, or golden brown. It stands about 25 centimetres 
tall and weighs about 6 kilograms. 

Borders Region lies in southeastern Scotland. It is 
the most sparsely populated region of Scotland except 
for Highland Region. The largest towns are Hawick and 
Galashiels, with around 16,000 and 14,000 people re- 
spectively. 

Borders Region was formed as a local government 
unit in 1975. It replaced the counties of Berwickshire, 
Peeblesshire, Roxburghshire, and Selkirkshire, and also 
incorporated the Gala Water area of Midlothian county. 


People and government 


Emigration has long been a problem in what is now 
Borders Region. Between 1890 and 1970, the population 
of the region dropped by a quarter. Since 1971, the pop 
ulation has been slowly increasing as a result of heavy 
investment in the region. 

Local customs. Most towns in Borders Region have 
summer festivals, many centred on the Common Rid- 
ings. This custom developed from a tradition of riding 
round town boundaries to make them clear to peop n 
from neighbouring towns. Common Ridings usually al 
celebrate a major event in the town’s history. 


The border terrier is a strong hunting dog. 


Recreation. Rugby is the most popular sport in Bor- 
ders Region. Seven-a-side rugby originated at Melrose. 
Other sports include football, cricket, bowls, tennis, 
golf, fox hunting, and fishing. The River Tweed and its 
ibutaries are famous for their salmon and trout fishing. 

Local government. Borders Region is divided into 
fr districts for administrative purposes. The districts 
we Berwickshire, which includes Coldstream, Duns, 
and Eyemouth; Ettrick and Lauderdale, which includes 
Galashiels, Melrose, and Selkirk; Roxburgh, which in- 
dides Hawick, Jedburgh, and Kelso; and Tweeddale, 
which includes Peebles. 

Police and fire services are organized jointly by Bor- 
ders Region and Lothian Region. Sheriff Courts are lo- 
tated at Duns, Jedburgh, Peebles, and Selkirk. The High 
Courtin Edinburgh deals with cases in Tweeddale. A 
drcuit court at Jedburgh deals with other cases. 


Economy 


Agriculture. Agriculture is a major industry. About 
iper cent of the farmland is rough grazing, including 
most of the farms in the north and west. These farms, 
which cover between 400 and 2,000 hectares, specialize 
inrearing sheep. Much of their land is more than 250 
metres above sea level. 

Many farms have land at a height of between about 
15 and 250 metres. These farms, which are between 
pr 400 hectares in size, have some beef cattle and 
Bier: They also grow some crops, such as grass, rape, 

mips, oats, and barley, for animal feed. In the south- 

Pp. land lies below about 125 metres. 
fo “tat Approximately 16 per cent of Borders Re- 
a s forested, following extensive tree planting in the 
fe sand 1970's. Almost all timber is exported out of 

region. 

prd Borders Region supports an important fish- 
m istry. Eyemouth is an important centre for fish 

essing and other food-processing industries. 

p facturing. About 80 per cent of manufacturing 
hau e in the textiles industry, which specializes in 
l quality knitwear and tweed cloth. Much of the in- 

Ssttys production is exported. 


the sors Region lies in southeastern Scotland. It forms part of 
Uthern Uplands of Scotland. ; it 
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Several companies have moved to the region since 
the 1970's. Most of them produce light engineering 
goods, including electronic components such as 
printed circuit boards. 

Transportation and communication. The region's 
lack of large towns means that many local people travel 
to Edinburgh for shopping and specialized services. Bus 
services link the region with Edinburgh, Glasgow, Car- 
lisle, and Newcastle upon Tyne. 

The railway line linking Edinburgh with Newcastle 
upon Tyne and London runs through Borders Region. 
But there are no passenger stations within the region. 

A local radio station, Radio Borders, operates from 
Tweedbank. Weekly newspapers are published locally, 
covering events in the region's main towns. 


Land 


Location and size. Borders Region is bounded on 
the north by Lothian Region, on the east by the North 
Sea, on the southeast by the English counties of North- 
umberland and Cumbria, on the southwest by Dumfries 
and Galloway Region, and on the west by Strathclyde 
Region. The maximum dimensions from north to south 
and from east to west are both about 90 kilometres. 

Land features. In the southeast, the region hasa 
small area of lowland, called the Merse, which is suit- 
able for arable farming. The rest of the land is part of the 
Southern Uplands of Scotland. The hills include the 
Lammermuir and Moorfoot Hills in the north, the 
Tweedsmuir Hills in the west, and the Cheviot Hills in 
the south, The Southern Uplands reach heights of more 
than 750 metres on the western margins of Borders Re- 
gion. These peaks include Broad Law and Dollar Law. 

Most of the hills are gently rounded and are covered 
with moorland vegetation. The coast is rocky and cliff- 
lined along almost its entire length. 

Rivers and lakes. Between the region's hills lie nu- 
merous valleys cut by the River Tweed or one of its 
many tributaries, which include the Blackadder and 
Teviot. The largest lake is St. Mary's Loch, which has an 
area of about 24 square kilometres. 

Climate. Compared with other parts of Scotland, Bor- 
ders Region has less rainfall, more sunshine, warmer 
summers, and colder winters. Rainfall varies considera- 
bly within the region. Near the coast, the average annual 
rainfall is less than 62 centimetres. On some of the high- 
est hills, the rainfall is as much as 175 centimetres. At 
sea level, the average temperature is about 4° C in Janu- 
ary, and about 15° C in July. 


History 


The Romans built several forts in the region, of which 
the most important was Trimontium, near Melrose. 
The region became part of Scotland in the early 


Facts in brief about Borders Region 
Admi 


nistrative centre: Newtown St. Boswells. 
towns: Hawick, Galashiels, Kelso, Jedburgh, Peebles, 
Selkirk. 
Land area: 4,713 km’. 
lation: 7991 census—102,649. 
Chief products: Agriculture—lamb, timber, wool. Manufactur- 
ing—electronic components, knitwear, light engineering 


goods, woollen cloth. 
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10005. During the 1100's and 1200's, abbeys were 
founded at Melrose, Dryburgh, Jedburgh, and Kelso. 
Royal burghs developed at Peebles, Selkirk, Roxburgh, 
and Kelso (see Burgh). The monks, particularly the Cis- 
tercians at Melrose, introduced large-scale commercial 
sheep farming. As a result, the Borders was one of the 
wealthiest parts of Scotland until the late 1200's. 

Between the late 1200s and the mid-15005, the Bor- 
ders suffered from almost constant conflict between 
Scotland and England. Relations between Scotland and 
England improved after the mid-1500's, From then on 
the region's economy developed, especially during the 
1700's and 1800s. 

Because of the region's closeness to England, it was 
usually the first area in Scotland to try new ideas from 
English agriculture. As a result, the Borders became a 
leading Scottish agricultural region. The production of 
wool, together with local water power, provided the 
basis for the region’s textile industry. 

Related articles in World Book include: 


Dumfries and Galloway Region Lothian Region 
Haig, Earl Park, Mungo 
Home, Lord Scott, Sir Walter 


Bore is a wall of swift-running water formed in a bay or 
river mouth by a rapidly rising tide. Such tides occur in 
shallow river mouths and bays where there is a wide 
range between high and low tides. The incoming tide 
builds up into a wall of water 0.5 to 4.5 metres high. 
Boats can hardly make headway against a bore. One of 
the largest bores in the world occurs in the Qiantang 
River, near Hangzhou, China. Bores are also found in the 
Amazon River in South America and in the Petitcodiac 
River in North America, which empties into the Bay of 
Fundy in Canada. In the United Kingdom a bore, called 
the Severn Bore, sweeps up the River Severn at the 
head of the Bristol Channel. See also Tide; Amazon 
River; Bay of Fundy; Bristol Channel. 

Borg, Bjürn(1956- — ) became one of the greatest 
players in the history of tennis. Borg is the only player in 
modern tennis history to win the men's singles title at 
the All-England (Wimbledon) Championships five times 
in a row. He won the tournament, the most highly re- 
garded tennis championship in the world, in 1976, 1977, 
1978, 1979, and 1980. 

Borg's most effective shot was his forehand, but he 
also had a skilful two-handed backhand and a strong 
serve. He showed a remarkable ability to hit winning 
shots from anywhere on the court. Tennis experts said 
his game had no weaknesses. 

Bjórn Rune Borg was born in Sodertalje, Sweden. In 
1976, he took the Wimbledon title without losing a set 
and also won the World Championship of Tennis (WCT) 
title. Borg won the French Open tournament in 1974, 
1975, 1978, 1979, 1980, and 1981; the Italian Open Tour- 
nament in 1974 and 1978; and the Masters Tournament 
in 1980 and 1981. 

Borg Olivier, Georgie (1911-1980), a Maltese politi- 
cian, negotiated Malta's independence from the United 
Kingdom. Independence was achieved on Sept. 21, 1964 
when Borg Olivier was prime minister. 

Borg Olivier was born at Valetta into one of the most 
prominent Maltese families. He studied law before 
going into politics. In 1950, he became prime minister 
and leader of the Nationalist Party following the death of 


Enrico Mizzi. Borg Olivier held the position until 1955, 
He served as prime minister of independent Malta from 
1965 to 1971. He resigned as leader of the party in 1976, 
Borges, Jorge Luis (1899-1986), was an Argentine 
man of letters. He won international acclaim for his dis- 
tinctive fictions, which were short stories with many fea- 
tures of the essay. Borges’ major accomplishments were 
the complex beauty of his literary language, his ability to 
turn philosophical topics into literature, and his insights 
into the organization of the mind. 

Borges was born in Buenos Aires. During the 19205, 
he founded the city’s avant-garde and was an experi- 
mental poet. He then underwent a change in outlook 
and spent the 1930's writing prose while developing his 
variation of the short story. The collections Ficciones 
(1944) and The Aleph (1949) reflected the successful re- 
sults of this process. He then shifted between poetry, 
nonfiction, and narrative prose, producing a large and 
varied body of work. Of his later writings, the stories in 
Doctor Brodie's Report (1970) aroused the greatest inter- 
est for their apparently plain narrations capable of being 
understood in different ways. 

Borgia is the name of an Italian family, prominent in 
the 1400s and 1500s. The family originally lived in Spain, 
where the name was spelled Borja. Some of the familys 
members were known for their treachery. Alfonso Bor- 
gia became Pope Callistus III in 1455. His nephew, Ro- 
drigo Borgia, became Pope Alexander VI in 1492 (see Al 
exander VI). Rodrigo was the father of a large family that 
included the notorious Cesare and Lucrezia. 

Cesare, or Caesar, Borgia (1475-1507) was Rodri- 
go's favourite son. Cesare used his father's power to 
help him in his clever but evil dealings. He tried to es- 
tablish a hereditary monarchy in central Italy. But t , 
made so many enemies that his plans failed after his fa: 
ther's death in 1503. Cesare spent two years in prison In 
Spain. Then, he escaped to join the king of naana 
was killed in battle in 1507. Niccolò Machiavelli made 
him the subject of his book, The Prince. se 

Lucrezia, or Lucretia, Borgia (1480-1519), the a : 
of Cesare, was noted for her great beauty and wicke! 
ness. Her first marriage was annulled, and her Me 
husband was murdered by Cesare. But after she bec 
the wife of Duke Alfonso of Ferrara, her kindness am 
piety won admiration. N 
Borglum, Gutzon (1867-1941), was an American w 
sculptor best known for creating the Mount Rushm 
National Memorial in South Dakota, U.S.A. This Murs 
consists of huge portraits of four American pres! Roo: 
George Washington, Thomas Jefferson, Theodore Ea 
sevelt, and Abraham Lincoln—carved out of a mo 

Borglum's works are characterized by a po c. His 
style and reflect his fascination with enormous $ ho 
works also show the influence of his early life on 
American frontier. 

John Gutzon de la Mothe Borglum wa: died art 
ish parents near Bear Lake, Idaho, U.S.A. He stu démie 
in San Francisco, California, U.S.A., and at the Acron 
Julian in Paris. He began the Mount Rushmore m Lin 
in 1927. He worked on the project until his dea il 
coln Borglum, his son, also worked on the mem 
completing it in 1941. 

Other major works by Borglum inclu 
mental Wars of America (1927) in Newark, 


s born of Dan 


de the mont” 
New Jersey’ 


and three sculptures in Washington D.C: a giant head of 
Abraham Lincoln (1908), in the U.S. Capitol; a statue of 
General Philip Sheridan on horseback (1909); and a 
sanding figure of William Jennings Bryan (1932). Bor- 
gums younger brother, Solon, was also a noted sculp- 


lor. 

Boric acid, also called boracic acid, is a weak, inor- 
ganic acid best known for its use as an antiseptic. Its 
themical formula is H,BO,, It is used in dressings and 
sles for minor burns and cuts. However, boric acid 
should not be used to treat large wounds and is poison- 
ous if swallowed. Industries use boric acid mainly as an 
ingredient in preparing other chemicals. It is also used 
ininsecticides, leather finishing, paints, soaps, wood 
preserving, and in ceramics and glass manufacturing. 
Boric acid is prepared by treating borax (Na;B,O;1 0H,0) 
with hydrochloric or sulphuric acid. It forms colourless 
crystals or a white powder that dissolves in water. 
Borlaug, Norman Ernest (1914- _), an American 
agricultural scientist, received the 1970 Nobel Peace 
Prize for developing new varieties of wheat. In 1944, the 
Rockefeller Foundation sent Borlaug to Mexico to de- 
velop wheat that would produce large amounts of grain 
intropical regions. By the 1950's, his varieties had 

greatly increased Mexican harvests. 

Inthe 1960's, high-yield varieties of wheat developed 
by Borlaug were introduced into India, Pakistan, and 
EN countries. These wheats changed some countries 
h agran importers into grain exporters and reduced 
M anger of famine. The improvement in the world's 
3s supply that resulted from such new varieties of 
i ps is sometimes called the Green Revolution. Bor- 
aug was born in Cresco, lowa, U.S.A. 

DA frank (1928- ), commanded the United 
ines pollo 8 space flight that circled the moon 10 

Es H Christmas Eve and Christmas Day, 1968. Bor- 
w a the flight with astronauts James A. Lovell, Jr., 
wdy i A. Anders. The flight began from Cape Ken- 
e ded Cape Canaveral), Florida, on December 21, 
ded the on December 27. Borman and Lovell also cir- 
ini EDU for 14 days in Gemini 7 in 1965. Gemini 7 
JEn yini 6 made the first rendezvous (meeting) in 
rane Apollo 8 flight, Borman became field di- 
Band 5 e manned space station task group at the 
ieee pacecraft Center (now Lyndon B. Johnson 
d nter). He resigned from the space programme 


(Sel became president of Eastern Airlines in 1975 
astem Ai m of the board in 1976. In 1986, Borman left 
Tporatio ines and became vice chairman of Texas Air 

ion. 
ere born in Gary, Indiana, U.S.A. He entered 
dem rce after graduating from the U.S. Military 

Hieron 1950. In 1957, he earned a master's degree 

tTegnautical engineering from the California Institute 

liwa He was an instructor at the U.S. Military 
e Virg the U.S. Air Force Aerospace Research Pi- 
mann le became an astronaut in 1962. 

Powerful lea Martin (1900-19452), was one of the most 

T1939. roads in Nazi Germany during World War Il 

Adolf Hitler He served as the top aide to Nazi dictator 
ted ican make Nazi policy. Bormann sup- 
isti. le: 

ristian turche A measures against Jews, Poles, and 
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Bormann was born in 
Halberstadt, Germany. In 
1927, he joined the Nazi 
Party. In 1933, Bormann be- 
came chief of staff under 
Rudolf Hess, Hitler's dep- 
uty and secretary. In 1941, 
after Hess was imprisoned 
by the British, Hitler chose 
Bormann to take over 
many of Hess's duties. Bor- 
mann became Hitler's sec- 
retary in 1943. He decided 
who could see Hitler and 
issued orders in Hitler's 
name, often without Hitler's knowledge. 

The German government and some experts believe 
that Bormann died in Berlin, Germany, at the end of the 
war, They believe certain buried bodily remains found 
in 1972 were his. Other experts think Bormann is still 
alive and is hiding in South America. In 1945, after the 
war ended, Bormann was put on trial as a war criminal 
in absentia (while absent) at Nuremberg, Germany. He 
was sentenced to death in 1946. 

Born, Max (1882-1970), was a German physicist who 
played a major role in developing quantum mechanics. 
This field of physics describes the structure of atoms 
and the motion of atomic particles. Born shared the 1954 
Nobel Prize in physics for his work. 

In 1924, Louis de Broglie, a French physicist, sug- 
gested that waves, called matter waves, control the mo- 
tions of atomic particles. This idea led the Austrian phys- 
icist Erwin Schrödinger to develop a system of 
mathematical procedures and physical concepts called 
wave mechanics. Chiefly on the basis of Schrüdinger's 
work, Born concluded that matter waves simply indicate 
the probable presence of particles in any given location. 

Born also contributed to the fields of crystallography 
and optics. He received a Ph.D. degree from the Univer- 
sity of Góttigen in 1907. He was born in Breslau, Ger- 
many (now Wroclaw, Poland). 

Borneo is the third largest island in the world, Only 
Greenland and New Guinea are larger. Borneo is about 
640 kilometres east of Singapore in the East Indies. 
‘About one-fourth of Borneo consists of Brunei and part 
of Malaysia. About three-fourths is part of the Republic 
of Indonesia (see Indonesia [map]. 

The land and its resources. Borneo covers 746,308 
square kilometres. Indonesian Borneo covers 539,460 
square kilometres. Sabah (formerly North Borneo) and 
Sarawak cover 201,081 square kilometres. Brunei's area 
is 5,765 square kilometres. They lie along the northern 
and northwestern coasts of Borneo. Two connecting 
mountain ranges cut through Borneo. The Kapuas Range 
lies in the centre, and the Schwaner Range in the south. 
Mount Kinabalu, 4,094 metres high, is the highest peak. 

Swamps cover much of the coastal area. Tidal silt ob- 
structs the entrances to many rivers and ports. Brunei 
Bay, on the north coast, has the best harbour. It served 
as an important Japanese naval base in World War Il. 
Major rivers include the Rajang in Sarawak, the Kapuas 
in western Indonesian Borneo, the Barito in the south, 
and the Mahakam in the east. Shallow-draft vessels can 
navigate these rivers up to 160 kilometres inland. There 
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are many waterfalls in the mountain regions. A hilly pla- 
teau circles the mountains in many areas, before drop- 
ping to the coastal lowlands. 

Borneo has a tropical monsoon climate. Its rainy sea- 
son lasts from November to April each year. Rainfall 
ranges from 250 to 533 centimetres. Average rainfall is 
305 centimetres. The temperature ranges from 21° to 
35° C with an average annual temperature of 27° C. 

Borneo has some of the world's richest deposits of 
petroleum. Diamonds have been discovered in many 
places. The Indonesians call Borneo Kalimantan, mean- 
ing River of Diamonds. However, Borneo's diamonds 
have a yellow tint, and are not as valuable as the dia- 
monds of Africa. Copper, gold, iron, manganese, and tin 
have also been found in Borneo. The thick forests con- 
tain more than 50 kinds of timber. Teak is the most valu- 
able forest product from Borneo. Benzoin, camphor, rat- 
tan, and cutch, a gumlike mangrove-bark product used 
in tanning, are also gathered in Borneo. 

The west coast of the island produces about 8 per 
cent of Indonesia's rubber exports. Other exports in- 
clude cloves, cotton, rice, coffee, nutmeg, cinnamon, 
Pepper, sugar, and tobacco. 

Rice, the chief food in Borneo, is cultivated almost 
everywhere on the island. Fruits, sago, sugar cane, and 
yams also are grown for local consumption. 

The people and their work. Borneo has about 12 
million people. About 73 per cent of the people live in 
Indonesian Borneo. The Malaysian areas have about 25 


A Dyak woman harvests rice on a Borneo hillside. Rice is the 
island's chief food and a major export. Most of Borneo's inhabit- 
ants are Dyaks. They live along the coast and in the mountains. 
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per cent, and Brunei has about 2 per cent. Most of Bor- 
neo's inhabitants are Dyaks. They live along the coast 


and in the mountains of Borneo. The coastal Dyaks have 


mixed heavily with Chinese and other Asian peoples. 
Most Dyaks follow traditional local religions. Some o 
the Dyak people have preserved ancient handicraft 
skills, and carve beautiful articles out of wood. See 
Dyaks. 

Most of the people of Indonesian Borneo are Mus- 
lims. Large numbers of Chinese live in such cities 45 
Banjarmasin, Kuching, and Pontianak. Some Europeans 
live in Brunei, Sarawak, and Sabah. 

Industries in Borneo centre chiefly on th ions 
and export of oil and rubber. The largest oil installati ó 
are at Balikpapan and Tarakan on the east coast Bort 
also produces chicle, a gummy substance used in ee 
ing chewing gum. The women of Borneo weave CO 
cloth and beautiful mats of many colours. 

Transportation. Borneo has about 177 kil A 
railways and less than 4,020 kilometres of main roat al 
Rivers provide transport for most goods. The peop 5 
use water buffaloes as beasts of burden and for tran 
portation. di- 

Government. The Indonesian government un 
vided Indonesian Borneo into four provinces; west, 
South, Central, and East Kalimantan. Governors pen 
pointed by the Indonesian cabinet head the provi? c 
There is a 40- to 60-member council in each provin" 


e production 


kilometres of 


pointed by the government. Traditional local govern- 
ments still exist in the interior of Indonesian Borneo. 
Sabah and Sarawak are part of Malaysia. Brunei is an in- 
dependent country headed by a sultan. 

History. The west coast of Borneo was dotted with 
Asan trading stations long before the first Europeans ar- 
med in Asia. The Sultanate of Brunei dates from the 
1200s, Remains of Hindu-Javanese settlements in the 
1300s can still be seen in Borneo. European explorers 
fist reached Borneo in the early 1500's. Dutch, Portu- 
quese, and Spanish traders arrived there around 1600. 

Inthe 1800's, the Netherlands took over most of Bor- 
neo, often by force. British interests gained control of 
thenorthwestern area in the mid-1800s. In 1841, the sul- 
fan of Brunei ceded the southern part of his territories, 
talled Sarawak, to an Englishman, James Brooke. He had 
become a friend of the sultan by helping the ruler put 
down a rebellion in his territories. In 1846, the British 
government annexed the island of Labuan. The British 
government declared North Borneo, Sarawak, and Bru- 
nei protectorates in 1888. Brooke and his descendants, 
walled white rajahs, ruled Sarawak as a self-governing, 
British-protected state until after World War Il. In 1891, 
he Dutch and British governments officially established 
‘he boundaries of the territories in Borneo. 

During World War II, the Japanese occupied most of 
the coastal sections of the island. In 1946, North Borneo 
ind Sarawak became British crown colonies. Brunei re- 
lined its status as a protectorate. Between 1946 and 
1969, Indonesian Borneo was divided into self- 
vering units, sponsored by the Dutch. Dutch control 
E" in 1949, when Indonesian Borneo became part of 
AREA of Indonesia. In 1963, Sabah (North Borneo) 

id Sarawak joined Malaysia. Brunei remained under 

sh protection until 1984, when it became an inde- 
Pendent nation. 

ee also Brunei; Indonesia; Malaysia. 
fal cpm is a magnificent Buddhist temple in cen- 
Ws and $ onesia. It was built, probably in the A.D. 

Fior ns by Buddhist rulers named Sailendras 
ted nea Fountain The temple of Borobudur is lo- 
aor. e city of Yogyakarta. It is a popular tourist 


ge huge, Square temple rises out of a plain. The tem- 
n hia built as a shell enclosing a hill. Borobudur 
"A erior and no roof. It is 35 metres high. 
adatu meere consists of three spheres. The first is ka- 
 spher Ie sphere of passions. The second is rupadatu, 
RN of the visible world. The third is arupadatu, 
bs EB Of the invisible or metaphysical world. The 
ch Ri the stages of human life through 
ete ists must go in pursuing the perfect state. 
mple is made up of two distinct parts. The 


à ° base, consisting of five walled galleries, is highly 


rig By contrast, the upper part of the temple is 
The eee It is made up of four circular levels. 
þe pores levels have a total of 72 stupas (bell- 
cUlpture Fie with openings). Every stupa has a 
e Bs the Buddha inside it. 
the Bu er levels have sculptures and scenes from life 
similar pice They are carved in much the same style 
ants, om ces of Buddhist sculpture in India. But the 
+ and other objects shown in them are Java- 
er than Indian. 
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Historians believe that the temple was probably built 
by the Sailendras as a symbol of political power. In the 
1970s and 1980s, the temple was restored with the help 
of UNESCO. See UNESCO. 

See also Indonesia (History). 

Borodin, Alexander (1833-1887), was a Russian com- 
poser. His music shows a gift for melody and a feeling 
for orchestration and rhythm. Borodin's major work is 
his opera, Prince /gor, first performed in 1890. It was un- 
finished when he died, and was completed by Nicholas 
Rimsky-Korsakov and Alexander Glazunov. The ballet 
from the opera—the "Polovtsian Dances'—achieved in- 
ternational popularity. Of Borodin's three symphonies, 
the Second Symphony (1869-1876) ranks among the best 
by any Russian composer. Borodin revealed his keen 
grasp of Asian music in his orchestral composition In 
the Steppes of Central Asia (1880), He also wrote sensi- 
tive songs for solo voice, and Second String Quartet 
(1881-1887). 

Borodin was born in St. Petersburg. He studied medi- 
cine from 1850 to 1856, and earned a doctorate in chem- 
istry in 1858. He taught chemistry in St. Petersburg while 
composing. 

Boron is a chemical element with symbol B. It is an ex- 
tremely hard, nonmetallic element. Boron is quite evenly 
distributed in small amounts throughout the earth's sur- 
face. The chief sources of boron and boron compounds 
are mineral deposits that result from the evaporation of 
lakes and other bodies of water. Major deposits of 
boron minerals are found in Kazakhstan, Turkey, the 
United States, and a strip of South America from Peru to 
Argentina. 

Boron is essential to proper plant growth. It also has 
many industrial uses. Adding boron to steel increases its 
hardness and its strength at high temperatures. An iso- 
tope of boron called boron-10 is used in nuclear reac- 
tors because of its ability to absorb neutrons. Com- 
pounds of boron and oxygen, such as borax and boric 
acid, are used in heat-resistant glass, detergents and 
soaps, enamels, and medicines. A compound of boron 
and nitrogen, called boron nitride or Borazon, is one of 
the hardest materials known and is used as an abrasive. 

Boron ranges in colour from brown to black. It has 
the chemical symbol B. Its atomic number is 5, and its 
atomic weight is 10.81. In its most stable form, boron has 
a melting point of 2180° C and a boiling point of 3650° C. 
At 20°C, it has a density of 2.34 grams per cubic centi- 
metre (see Density). Boron was first isolated and identi- 
fied as an element in 1808 by the French scientists Jo- 
seph Louis Gay-Lussac and Louis Jacques Thenard. 

See also Borax; Borazon; Boric acid; Mojave Desert. 
Boronia is the name given to about 90 species (kinds) 
of a citrus family that grows only in Australia. Boronias 
are common on heathlands. Most of them grow in 
Western Australia. Most boronias are small shrubs with 
pink, fragrant, open flowers with four petals and eight 
stamens. 

Many Australians grow boronias, particularly brown 
boronia because of its fragrance. One species, native 
rose, is highly prized for its scent and deep colour. It is 
extremely rare and grows only around the area of Syd- 
ney Harbour. Another species, Boronía coerulescens, 
has blue flowers. This type of boronia grows in arid 
parts of Victoria and Western Australia. 
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Albanians, Gypsies, and Ukrainians. Since the civil war 
began, large numbers of people have fled the country. 

Most of Bosnia's people speak a language called 
Serbo-Croatian. In writing, Serbs traditionally employ 
the Cyrillic alphabet, the system also used in writing 
Russian. But Bosnian Muslims, Croats, and others gener- 
ally use the Roman alphabet. Bosnian Muslims have tra- 
ditionally practised the Islamic faith. The religious herit- 
age of most Croats is Roman Catholic, and that of most 
Serbs is Serbian Orthodoxy. 

About 36 per cent of Bosnia's people live in cities. The 
rest of the population lives in small rural villages. 

Bosnian cooking reflects Turkish and Muslim influ- 
ences. Musaka (roasted meat and aubergine) and Ka- 
pama (mutton with spinach and green onions) are popu- 
lar dishes. A white wine is produced in Mostar. 

Children in Bosnia-Herzegovina must attend eight 
years of primary school. There are universities in Banja 
Luka, Mostar, Sarajevo, and Tuzla. 

lvo Andrić, a Bosnian writer of the mid-190055, fea- 
tured Bosnian history and settings in several of his 
works. In 1961, he won the Nobel Prize for literature. 

Land and climate. Bosnia-Herzegovina consists of 
two land regions. Bosnia, the northern part, is a moun- 
tainous land covered with thick forests. Herzegovina, the 
southern part, is composed largely of rocky hills and flat 
farmland. Major rivers in Bosnia include the Bosna, 
Drina, Neretva, and Vrbas. 

Bosnia-Herzegovina has exceptionally cold and snowy 
winters. Heavy rains fall in early summer. Summers are 
warm in the mountain valleys but cool at higher eleva- 
tions. The far northern part of the country has cold win- 
ters and dry, hot summers. The average January temper- 
ature in Sarajevo is — 1 °C. The average July temperature 
is 20°C. 

Economy. Bosnia-Herzegovina is rich in natural re- 
sources. It has vast forests, large iron ore reserves, and 
plentiful sources of coal and hydroelectric power. 

Before the war, the leading manufactured products 
included electric appliances and textiles. Farmers grew 
cherries, grapes, maize, peaches, pears, plums, pota- 

toes, soybeans, tobacco, walnuts, and wheat. They also 
raised cattle, pigs, and sheep. 

Bosnia's chief trading partners have been Austria, 


Bosnia-Herzegovina has 
many small rural villages. A 
scenic village, /eft, is set amid 
rolling hills and thick forests, 
More than 60 per cent of the 
people of Bosnia-Herzegovina 
live in rural areas. 


Germany, and Italy. The country has also traded with 
Muslim nations in the Middle East, including Syria and 
Turkey. 

Before the war, Bosnia-Herzegovina had good roads 
linking the country with Croatia and Serbia. But Serbian 
forces destroyed bridges connecting the country with 
Croatia. Railways connect Sarajevo with other towns in 
Bosnia-Herzegovina and with major cities in neighbour 
ing countries. Mostar and Sarajevo have airports. But 
there have been no commercial flights since the war i 
began. Serbian forces have also blocked roads and rail- 
ways leading to Sarajevo and blockaded the Sarajevo à 
airport. Since June 1992, the United Nations (UN) has ui 
opened the airport, as fighting permitted, to planes car 
rying food and medicine. X 

The leading newspapers in Bosnia-Herzegovina D 
Večernje novine and Oslobodjenje. Both are publis a 
in Sarajevo. Preporod, a biweekly Islamic newspaper, 
also published in that city. 

History. A people called the Illyrians 
now Bosnia-Herzegovina beginning about 3,000 i 
ago. The region became part of a Roman province pi 
about 11 B.C. Slavs settled in the region in the late e 
and 6005. From the 9005s to the 1100s, rule shifted 
tween the Byzantine Empire, Croatia, and Serbia. 


lived in what is 
years 


Facts in brief about Bosnia-Herzegovina 


Capital: Sarajevo. 

Principal language: Serbo-Croatian. 

Area: 51,129 km*. Greatest distances—nortl 
west, 315 km. 

Elevation: Highest—Mount Maglić, 2,386 m above 
Lowest—sea level along coast. ity, 86 

Population: £stimated 1996 population 4 476,090. den, 
people per km?; distribution, 36 per cent urban, ulation- 
rural. 7997 census—4,355,000. Estimated 2001 pop’ 
4,589,000. ; es, maize 

Chief products: Agricu/ture—cattle, cherries, graP “sans, 10° 
peaches, pears, pigs, plums, potatoes, sheep, 50y lances. 
bacco, walnuts, wheat. Manufacturing — electric apP 
textiles, Mining— coal, iron ore. jeld 

Flag: A white flag with a blue shield in the centre. eurs-derlis 
has a white diagonal stripe separating six yeot of Europe 
into two groups of three. See Flag (picture: ran 

Money: Currency unit—dinar. One dinar = 100 par? 


h-south, 315 km; east 


sea level. 


i estroyed many buildings in Sarajevo, the capital of 
a it Herzegovina, in 1992. In the war, Serbs fought non-Serbs 
tr Bosnia declared independence from Yugoslavia. 


Bo king claimed control over most of Bosnia 
mthe 11005 to the 14005, but local nobles, called 
E able to act independently much of the time. 
in ae Herzegovina) was under Serbian or Hungar- 
En m the 1100s until 1326. Bosnia controlled it 
opend until 1448, when its local ruler declared his 
A p and adopted the title herzeg, which 
ane e. The Ottoman Turks gained control of most 
Bike ui 1463, and seized Herzegovina in the 1480s. 
dd Denn. some Slavs converted to Islam. 
man ES Herzegovina remained provinces of the 
Major Empire until the Congress of Berlin, a meeting 
nal of a ean leaders in 1878 that gave temporary 
stria-Hu e region to Austria-Hungary. In 1908, 
Injune Rea, formally took over the region. 
lngary w; 4, Archduke Francis Ferdinand of Austria- 
ta ig assassinated in Sarajevo by Gavrilo Prin- 
Othe iirc, patriot from Bosnia. The assassination led 
sah reak of World War I. 
tame ern ended in 1918, Bosnia-Herzegovina be- 
Slovenes, Th the new Kingdom of the Serbs, Croats, and 
| Durin Atom was renamed Yugoslavia in 
Y Gern orld War II (1939-1945), the Axis powers 
briefly UM any and Italy occupied Yugoslavia. Croatia 
Mntrolled oe independent state, but it was actually 
Mer Croata Germany. Bosnia-Herzegovina was placed 
MMS came t a's control. After the war ended, Commu- 
Passeq inl ‘0 power in Yugoslavia. Under a constitution 
Wie, Bosni 6, Yugoslavia was organized as a federal 
ls of i la-Herzegovina became one of the six repub- 
Wo, Se oslavia, as did Croatia, Macedonia, Montene- 
snis and Slovenia. 
conflict bezegovina has always been a potential site 
Pes betw cause of the cultural and religious differ- 
een its ethnic groups. In the late 1980s, rela- 


tor 
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tions between the groups steadily worsened, especially 
between Serbs and non-Serbs. 

In 1990, the Communist Party gave up its monopoly 
on power in Yugoslavia. That year, Bosnia-Herzegovina 
held free elections for the first time. Non-Communists 
won a majority of seats in the legislature. Alija Izet- 
begović, a Muslim, was elected president. 

In June 1991, both Croatia and Slovenia declared their 
independence from Yugoslavia. In February and March 
1992, a referendum on independence was held in 
Bosnia-Herzegovina. Most Serbs boycotted the referen- 
dum, but a majority of the republic's Croatian and Mus- 
lim population voted for independence. Bosnia- 
Herzegovina then declared its independence. 

Many Serbs living in Bosnia opposed the declaration 
of independence and began a war against non-Serbs. 
About two-thirds of the republic fell under the control 
of Serbian forces within two months. The Serbs sought 
to remove all non-Serbs from the Bosnian territory they 
claimed. The policy was called ethnic cleansing. 

In April 1992, Serbia and Montenegro formed a new, 
smaller Yugoslavia. Yugoslavia provided the Serbs fight- 
ing in Bosnia-Herzegovina with troops and equipment. 
Troops fighting against the Serbs in Bosnia included 
Bosnian Muslims and Bosnian Croats. As the war contin- 
ued, Bosnian Croatian forces, supported by Croatia, 
gained control of about one-fifth of the country. In July 
1992, some Bosnian Croats began to call for independ- 
ence for the Croatian areas. In October fighting broke 
out between Bosnian Croats and Bosnian Muslims. 

In June 1992, UN peacekeeping forces arrived in 
Bosnia-Herzegovina. They secured the country's airport 
and tried to protect shipments of food and medicine. In 
October, the United States and other UN members 
began reporting incidents of human rights abuses in 
Bosnia. The reports indicated that Bosnian Serbs had 
tortured and killed Bosnian Muslims and Croats in de- 
tention camps. Since the war began, thousands of peo- 
ple have been killed. Hundreds of thousands have been 
forced from their homes. 

In February 1994, the Bosnian Croats and Bosnian 
Muslims who were fighting in Bosnia-Herzegovina 
signed a cease-fire agreement. In July, Yugoslavia called 
on the Serbs fighting in Bosnia-Herzegovina to accept a 
proposed international peace plan, but the Serbs re- 
fused. 

See also Sarajevo; Yugoslavia (History). 

Boson is one of the three major families of e/ementary 
particles (subatomic particles that are not made up of 
smaller particles). The other two families are /eptons and 
quarks. The most important bosons, called fundamental 
bosons, have no known smaller parts. These bosons 
transmit forces between particles. One particle gives off 
a boson and another absorbs it. 

There are three known types of fundamental bosons: 
photons; gluons; and weakons, or weak bosons. Pho- 
tons, which are particles of light, transmit electromag- 
netic forces. Gluons transmit forces between quarks. 
Weakons change one type of particle into another. Phys- 
icists predict the existence of two other kinds of funda- 
mental bosons. One, the graviton, is thought to transmit 
gravity. The other, the Higgs boson, is believed to be the 
source of the mass carried by most particles. 

The internal rotation of all atoms and particles is 
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measured in terms of a value called spin. Any atom or 
particle that has a whole-number value of spin (1,2, 3 
.. Jis a boson. All other atoms and particles have half- 
number values of spin (4, 3, $ . . ) and are known as 
fermions. Leptons and quarks are fermions that have a 
spin of }. 

Bosons were named after Satyendranath Bose, an In- 
dian physicist. In the 1920's, he and the German-born 
physicist Albert Einstein developed a statistical theory of 
the behaviour of such particles. 

See also Gluon; Photon. 

Bosporus is a strait in northwestern Turkey that con- 
nects the Black Sea and the Sea of Marmara. The Bospo- 
rus is part of a waterway that flows from the Black Sea to 
the Mediterranean Sea. The Bosporus is 30 kilometres 
long, and from 0.8 to 3 kilometres wide. The city of Istan- 
bul (formerly Constantinople) lies at the southern end of 
the strait. 

The Bosporus has always had great commercial im- 
portance. It is an important outlet for the ships of coun- 
tries that border the Black Sea. Turkey owns the land on 
both sides of the strait. At the Straits Convention in 1841, 
it was agreed that no war vessels could pass through 
the Bosporus and Dardanelles straits without Turkey's 
consent. In 1923, the Treaty of Lausanne opened both 
the straits to ships of all countries. In the Montreux Con- 
vention of 1936, Turkey regained control of the water- 
way. 

The Bosporus gets its name from Greek words mean- 
ing ox ford, probably because it was so narrow in some 
places that cattle could cross. According to a Greek 
myth, the beautiful maiden lo swam the Bosporus in the 
form of a white cow. Darius |, a Persian king, built a fa- 
mous bridge of boats across the Bosporus on his expe- 
dition into Thrace in about 513 B.C. A bridge across the 
Bosporus—the first since the bridge of boats built by 
Darius |—-was completed in 1973, Called the Bosporus 
Bridge, it links the Asiatic and European sections of Is- 
tanbul, A second bridge, called the Fatih Sultan Mehmet 
Bridge, was completed in 1988. It also connects the two 
parts of Istanbul. 

See also Black Sea; Dardanelles; Istanbul; Marmara, 
Sea of, 


Black Sea 


Location of the Bosporus 


Bossuet, Jacques Bénigne (1627-1704), wasa 
French preacher, theologian, and historian. He became 
bishop of Meaux in 1681 and remained in this post until 
his death. The French consider him one of the greatest 
masters of eloquence in sermons, and call him the Eagle 
of Meaux Many of his writings are still read. They in- 
clude his funeral orations and Discourse on Universal. 
History (1681), which sees God's providence as the 
shaper of history. Bossuet was born at Dijon, France, He 
was ordained a priest in 1658. See also French litera- 
ture (Classical prose). 

Boston (pop. 52,600) is a local government district in 
Lincolnshire, England, centred on the town of Boston. 
The district has much highly productive agricultural. 
land. Crops grown include bulbs, cereals, sugar beet, 
and vegetables. Boston's industry has been traditionally 
linked with agriculture, horticulture, and shipping. Its 
port handles general cargoes and specializes in animal 
feedstuffs, grain, steel, and timber. Other industries in 
Boston include the manufacture of labelling machines 
and soft furnishing. See also Lincolnshire. 

Boston (pop. 574,283; met. area pop. 2,870,669) is the 
capital of the U.S. state of Massachusetts and the largest 
city in New England. It is also New England's leading 
business, financial, government, and transportation cen 
tre. Boston's sheltered harbour along the Atlantic coast 
helps make the city a busy seaport. 


Boston's historic Old state House, built in 1713, # Revolu- 
Seat of the colonial government before the Amer" 
tion. Today, it is dwarfed by modern office blocks. 


The city. Boston lies along the Atlantic coast of the 
USA, in northeastern Massachusetts. The city covers 
13 square kilometres. The Neponset River borders the 
tity on the southeast. The Charles, Chelsea, and Mystic 
rivers separate Boston from several suburbs to the north 
and west. 

Boston's famous Freedom Trail begins in the centre of 
thecity and extends into the North End. The trail, a 
24&llometre marked path, passes many of the city's his- 
toric landmarks. These include Faneuil Hall, where 
angry colonists met before the American Revolution to 
protest against British tax and trade policies; the site of 
the Boston Massacre, in which British troops fired on ci- 
vilans; and the Old South Meeting House, where colo- 


| nists met before the Boston Tea Party. 


Economy. Greater Boston is the largest industrial 
centre in New England. Manufacturing accounts for 
about a fourth of the goods and services produced in 
Greater Boston. The value of these goods and services 
tals about 50 billion U.S, dollars yearly. Most factories 
ae outside the city of Boston. In the city, the majority of 
workers have jobs in fields that provide services. These 
fields include trade, finance, transportation, communica- 
tion, education, government, and scientific research. 
“abl Boston became the capital of Massachusetts 
3h Y in 1632 (see Massachusetts Bay Colony). 

c T egan as a tightly knit village of craftsmen, farm- 
E nes The settlers had been persecuted in 
P 4 for their Puritan beliefs. Boston grew rapidly. By 
i Bra theWving town with about 12,000 people of 
Eos and religious beliefs. By the mid-1700s, 
thpbuia become a leading commercial, fishing, and 

Tort ing centre of the American Colonies. 

ANA patriots helped lead the colonies in their 

Eie for independence from Britain. In 1770, a street 
E “a a Boston mob and British soldiers re- 

OM A pecao known as the Boston Massacre. 
VAM ed into the mob, killing five men and wound- 
Pion co (see Attucks, Crispus). In 1776, the capture 
a as the first major American victory in the 

a can Revolution. 

Ben American Revolution ended in 1783, Boston 

m pegan to build huge fortunes through for- 

ipd oston was chartered as a city in 1822. By 
Br150 Ma population had reached about 560,000. 
Biesse. ome neighbourhoods began to decline. 

E ace from the city to the suburbs. But a 

E. 9 an development programme has pro- 

Related offices and homes. 

America articles in World Book include: 


Thm rature (The Boston Harvard University 

lon Tea pa, Old North Church 
Bunker Hill, g Revere, Paul 
Faneuil, ind of Winthrop, John 
bo, Winthrop, John Jr. 

ston 

three a Party was a raid by American colonists 
) itish ships in Boston Harbor, Massachusetts, 


ec, 16, 1773, 


In 1767 - 
Pens a British Parliament had placed duties lim- 
D 


Po items imported into America. 
Were letermi 5 considered such taxes to be illegal and 
Bernmene aed not to pay them. In 1770, the British 
ported te: *pealed all the duties except for one on 

à. Colonists disguised as Indians emptied 
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The Boston Tea Party was a protest against a tax the British 
government placed on tea imported into the American colonies. 


342 chests of tea into the harbour to avoid payment ofa 
British tax on tea. The British harsh response helped 
unify the colonists and brought them closer to move- 
ment for American independence. 

See also Adams, Samuel; American Revolution (The 
Tea Act); Hutchinson, Thomas. 

Boston terrier is a small dog with a smooth dark 
coat. It has a white chest and neck, and white feet. The 
Boston terrier has a square head and a short nose. The 
dog weighs about 55 to 11.5 kilograms. It is a popular 
companion dog. The breed was started in Boston, Mas- 
sachusetts, U.S.A, in 1870. See also Dog (picture: Non- 
sporting dogs); Terrier. 

Boswell, James (1740-1795), was a Scottish author 
who wrote the biography of Doctor Johnson, the impor- 
tant writer and critic. Although his fame rests chiefly on 
The Life of Samuel Johnson (1791 ), Boswell was of inter- 
est in his own right. His lively journals reveal the contra- 
dictory character of Boswell—lively and moody, lustful 
and devout, vain and affectionate. 

Boswell was born in Edinburgh, Scotland, the son ofa 
distinguished judge. His ambition was to win fame as an 
author. In 1763, in a small London bookshop, Boswell 
met Johnson. Between 1763 and 1766, Boswell travelled 
in Europe and met the French writers Voltaire and Jean 
Jacques Rousseau. He also met the Corsican patriot Pas- 
quale Paoli, and enthusiastically supported Corsica's 
fight for independence from the republic of Genoa. Bos- 
well's Account of Corsica (1768) made him famous. 

Boswell began to practise law in Edinburgh in 1766, 
but the lure of London and Johnson's stimulating com- 
pany prompted frequent visits. In 1773, he accompanied 
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Johnson on a tour of the Hebrides Islands of Scotland. 
Boswell's Journal of a Tour to the Hebrides (1785) is a 
colourful account of their trip. 

After Johnson died in 1784, Boswell, assisted by the 
great scholar Edmund Malone, began the difficult task 
of writing his friend’s biog- 
raphy. Boswell probably 
had decided to undertake 
this project soon after he 
met Johnson. During the 
many years of their friend- 
ship, he had tirelessly col- 
lected material on John- 
sons life, filling his 
journals with authentic 
transcriptions of Johnson's 
conversations. This 
diligence—and Boswell's 
skill in transforming the 
various incidents of John- 
son's life into a unified 
work of art—resulted in a 
new type of biography. Boswell did not merely record 
facts and dates, and he did not conceal the blemishes of 
his friend's character to glorify him. He followed John- 
son's belief—that through accurate biography, readers 
may learn by example how to copy the virtues and avoid 
the follies of even the greatest people. 

Boswell's supreme achievement was to bring Johnson 
to life, allowing him to speak for himself in his letters 
and his conversation. Thanks to Boswell's memory, his 
sense of the dramatic, and his keen ear for intonations, 
Johnson and his words are, as Boswell had hoped, “al- 
most entirely preserved." 

See also Johnson, Samuel. 

Bosworth Field, in Leicestershire, England, was the 
site of the battle that ended the struggle between the 
Yorkists and the Lancastrians for the throne of England 
in 1485 (see Kings and queens of Britain and Ireland 
{Lancaster and York). Richard III had become unpopular 
with his people and with many of his nobles. Henry 
Tudor, Earl of Richmond, the leader of the Lancastrian 
party, decided to attack Richard. 

He sailed from France with a small army and landed 
at Milford Haven, in Wales. There, local commanders 
joined forces with Henry instead of attacking him. 
Henry's army met Richard's at Bosworth. A force led by 
Lord Stanley was also nearby. Richard was uncertain of 
Stanley's loyalty and ordered the Duke of Northumber- 
land to command a force to watch Stanley's movements. 
Richard attacked Henry's army and sent a message to 
Northumberland to join him. Northumberland refused 
and did not intervene when Stanley's forces attacked 
Richard's flank. Richard and most of his household were 
killed. Henry Tudor took the throne and was crowned 
Henry VII. 

In his play Richard Ill, William Shakespeare graphi- 
cally depicted Richard's courage in the middle of the 
Battle of Bosworth. Fighting on foot, Richard at one 
point calls out dramatically, “A horse! A horse! My king- 

dom for a horse!” 
Bot fly is the name of various kinds of harmful flies. 
Their /arvae, or maggots, live as parasites in livestock, 


Detail of oil portrait by Sir Joshua Reynolds. 
National Portrait Gallery, London 


James Boswell 


wild animals, and human 
beings (see Larva). These 
maggots eat the tissues or 
fluids of the living body. 
The infestation of fly mag- 
gots in people or animals 
is called myiasis. Many ani- 
mals die from infestation 
with bot fly maggots. 
Human beings may be seri- 
ously affected. , 
Common kinds of horse 
bot flies are the horse bot 
fly, the throat bot fly, and 
the nose bot fly. The fe- 
male flies lay their eggs on 
the hair of the horse's legs, throat, or mouth. The eggs 
hatch into maggots called bots, which enter the body of 
the horse. They work their way to its stomach, where 
they cause digestive disturbances. Another bot fly is the 
cattle bot fly, also called the hee! bot fly or warble fly. t 
lays its eggs on the legs of cattle. The larvae burrow 
through the skin and travel through the body until they 
reach the back. They make holes in the skin, through 
which they breathe while they develop just under the 
surface. They remain inside the infested animal and 
grow for nearly a year before they leave its body, drop: 
ping to the ground to develop further. The pupae (older 
maggots) spend 2 to 10 weeks in the ground and then 
become winged adult flies. The sheep bot fly deposits 
its larvae in the nostrils of sheep. The larvae crawl into 
the cavities of the nose and the head sinuses. They leave 
the sheep's body later. : 
Carbon bisulphide is used to treat horses for bot flies. 
It is given by mouth in a capsule or stomach tube. Vari- 
ous chemical preparations are injected into the sinuses 
of sheep to kill bot fly maggots. Cube powder or derris 
powder is used to kill bot flies on cows backs. id 
The bot flies that infest human beings are found in 
tropics. The female bot fly catches a mosquito, and at- 
taches its eggs to the mosquito's abdomen. The eggs 
hatch into bots. When the mosquito bites a human Et 
being, the bots enter the skin through the mosquito 7^ 


Scientific classification. The bot fly belongs to eod 
Diptera. The horse bot fly belongs to the horse bot oe fy 
Gasterophilidae. It is Gasterophilus intestinalis. The m 
belongs to the warble fly family, Hypodermatidae. It is (A um 
poderma lineatum. The sheep bot fly belongs to the bot fy 
ily, Oestridae. It is Oestrus ovis. 


Bot fly 


See also Warble fly. re 
Botanical garden is a garden in which plants aid pur 
grown chiefly for scientific, educational, and artist ation 
poses. Botanical gardens usually surround an instit 
or other centre of learning devoted to the study 0 
plants. They often have courses for adults on the u 
plants, In some gardens, children may learn abou 
from skilled teachers. s, The 

Botanical gardens often have large glass EAE 
temperature and humidity of glasshouses can Ag 
trolled, allowing plants from different regions 9 
world to be grown in a small area. E 

Botanical gardens also serve as seed banks fond 
cies of plants that are rare, or even extinct in the 


ses of 


famous gardens include the Jardin des Plantes in 
paris, the New York Botanical Garden in New York City, 
and the Royal Botanic Gardens in Kew, England. The 
nbber industry originated in part from studies made at 
Kew Gardens (see Rubber [The first plantations). 

See also Arboretum; Floriculture. 
Botany is the science or study of plants. It is one of the 
two main areas of biology. (The other main branch of bi- 
ology is zoology, the study of animals.) 


What botany includes 


Taxonomy is the science of naming and classifying 
animals and plants. It groups plants according to their 
relationships with each other. Taxonomy is also con- 
semed with the study of plant remains, or fossils. See 
Classification, Scientific. 

Morphology, the study of the form and structure of 
plants, is the basis of taxonomy. It is necessary to study 
the form and structure of a plant before you can under- 
a how to classify the plant and how it grows and 
ves, 

Cytology and histology. Cytology is the study of the 
tells of which plants, like all living things, are made. The 
Simplest plants consist of a single cell. Large plants, like 
trees, are made up of many different kinds of cells. 

While cytology studies the cell in itself, histology 

Studies the different kinds of cells and the way they are 
imanged within plants. Both cytology and histology are 
branches of plant morphology. 

Physiology is the study of how plants function. It in- 
volves the study of how plants make and use food, how 
the various cells of a plant help the plant grow and re- 
produce, and how a plant responds to the outside 
p Plants take materials from the earth and air and 
pv them into food. This food is then used to pro- 

We energy for the plants to grow and materials for the 


Manic gard 
tional, and arti lens contain plants grown for scientific, educa- 
limbabwe es Purposes, The garden above is in Mutare, 

+ Africa, 
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growing plant body. These processes are called metab- 
olism. 

Plant physiology is important not only to the expert 
who studies plants but to everyone else in the world, as 
plants produce, either directly or indirectly, all the food 
that human beings and animals eat. Except for certain 
species of bacteria, plants are the only organisms that 
can make their own food. They do so by the process of 
photosynthesis (see Photosynthesis). As a result, plants 
form the base of nature's food chain, the system in 
which energy is transferred from one organism to an- 
other in the form of food. 

Plant ecology is the study of plants found growing 
together under various conditions, such as in swamps, 
grasslands, deserts, or forests. It also includes the study 
of the effects of climate, water supply, and soil on plant 
growth. Ecology is also concerned with the way plants 
and animals affect each other, and with solving the 
problems of forestry, the growing of crops, conserva- 
tion, and the control of insects and diseases that prey 
upon plants. See Ecology. 

Pathology is concerned with the many diseases that 
injure plants. Sometimes plant diseases are caused by 
the weather or by a lack of proper minerals in the soil. 
More often they are caused by bacteria or germs like 
those that cause many human diseases, or by a fungus. 
Fungi lack chlorophyll, the green pigment that is essen- 
tial in photosynthesis, and so must get the food to keep 
themselves alive from other plants. In doing so, they 
often damage or even kill the other plants. 

To help plants combat diseases, plant pathologists 
study normal plants to find out how they function. They 
also study the plants and animals that prey upon plants. 
Plant pathology uses chemicals to combat diseases. It 
tries to control the growing conditions of plants or to 
develop the kinds of plants that resist disease. 


Glasshouses, like the one above at Kew Gardens, London, 
allow plants from warm regions of the world to grow in a cooler 


area. 
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Genetics is the study of the way living organisms 
give characteristics to their offspring. By using the laws 
of genetics, breeders often can produce plants that 
combine the best features of different kinds of related 
plants. See Biogenesis; Genetics; Genetic engineering. 

Applied or economic botany is the practical use of 
botany. It includes such activities as searching for new 
plants and plant products, studying plants with regard 
to their needs for fertilizer, and all the practical ways in 
which people raise plants for their own benefit. 


How plants are classified 


There are over 350,000 different species of plants in 
the world, Before any plant can be studied or used, it is 
important to know exactly what kind of a plant it is. 

The names of plants. The scientific name of any sin- 
gle plant always consists of two words. The first word is 
the name of the genus or group to which the plant be- 
longs. The second word is the name of the species, or 
the particular kind within the group. Thus all oaks be- 
long to the genus Quercus, and all roses belong to the 
genus Rosa. But the pedunculate oak is Quercus robur, 
and the sessile oak is Quercus petraea. 

The plural of genus is genera. Genera that are closely 
related, such as those of the roses (Rosa), and the genus 
to which apples belong (Malus), may be grouped to- 
gether into a family. In the case of roses and apples, the 
genera are all grouped into the rose family, or Ro- 
saceae. Closely related families of plants, such as the 
rose, bean, and gooseberry families, can be combined 
and make up an order of plants. These three families all 
belong to the Rosales, or rose order. The rose order, in 
turn, is included in the c/ass Angiospermae, which in- 
cludes all flowering plants. Cone-bearing plants belong 
to the class Gymnospermae, and ferns are in the class 
Filicineae, All these classes, along with several others, 
are classified as vascular plants because they have vas- 
cular (conducting) tissues that carry material from one 
part of the plant to another part. 

Latin names. When botanists first began to name 
plants, Latin was the language of scholars everywhere. 
But the common names of plants were different in vari- 
ous countries, as they are today. And even within the 
same country, the same plant might have different 
names in different regions, or the same name might be 
used for entirely different kinds of plants. Latin is a more 
accurate way of describing plants. 


The history of botany 


Beginnings. People have always been interested in 
plants and have used them in many ways. Prehistoric 
people gathered wild plants for food and used plants to 
build shelters. By about 8000 B.C, people in the Middle 
East had begun to depend on cultivated plants for most 
of their food. Prehistoric people also used plants for 
medicine. 

The ancient Greeks and Romans made the first scien- 
tific studies of plants. The Greek philosopher Aristotle, 
who lived during the 300's B.C., collected information 
about most of the then-known plants of the world. His 
pupil Theophrastus classified and named these plants. 
Theophrastus is often called the father of botany, Pliny 
the Elder, a Roman naturalist and writer who lived from 
A.D. 23 to 79, recorded many facts about plants in his 37- 


Using an electron micro- 
scope, above, a botanist 
studies minute features of a 
plant's internal structure. The 
cells of a cabbage plant are 
visible in the photograph on 
the right. The cells are magni- 
fied about 50 times. 


volume reference work Historis Naturalis (Natural His- 
tory) The knowledge gained by these scholars served as 
the foundation of botany for more than 1,000 years. 

The development of modern botany began during 
the Renaissance, a 300-year period of European history 
that started in the A.D. 1300's. During this period, Euro: 
pean exploration of the world greatly stimulated the 
study of botany and other sciences. Explorers discov 
ered many new kinds of plants and brought them ta 
scholars to examine and identify. all 

As trade increased, there was added demand for 
sorts of plant products, such as foods, fibres, drugs al 
dyes, Great gardens were laid out and contained may 
new plants. As a result of the increased numbers a 
plants and the new facts that were being discoVere 
about them, the old systems of naming and €— 
plants proved to be inadequate. During the mid d i 
the Swedish naturalist Carolus Linnaeus developed 
system of naming plants that eventually became a t 
cepted as a standard classification system. Linn Pm 
used a binomial system of nomenclature, In whicl s 
plant has a unique name consisting of two parts. Cor 
system has been modified and expanded into her 
ern classification system used today. See Classi 
Scientific; Plant (Classification of plants). dous ad 

The study of plant morphology made tremen 
vances during the 16005, after the development serve 
compound microscope. The first scientists to © sello 
the microscopic structures of plants include! até 
Malpighi of Italy and the Englishmen Robert b on 
Nehemiah Grew. Also during the 16005, reseatt tsa 
plant physiology began with the work of Johann Hek 
van Helmont, a Flemish doctor and chemist. oe and 
mont made discoveries on how plants obtain o! 
grow. 


Terms used in botany 
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Alternation of generations is a term that is used for plants in 
which one generation is sexual, but the next generation is not 
sexual. 

Bisexual refers to an organism that produces both eggs and 
sperms. It also means a flower that bears both stamens and pis- 
tis. 

Bract is a kind of small leaf that is often found just below the 
fower or flower cluster. Some bracts look like tiny leaves, some 
we scales on the plant stem, and others resemble fine hairs. 
Chloroplast is the part of a green plant cell that is used in mak- 
ing food. Its green colour is caused by chlorophyll. 

Corm is a kind of thick underground stem from which other 
plants can be grown. Unlike the bulb, the corm stores food in 
the stem, instead of in the thickened leaves. 

Cryptogams are plants that do not bear seeds, such as mosses 
and fungi. 


yon plants have the male and female parts on separate 
plants. 

Exotic plants are plants that are grown in a soil and climate dif- 
ferent from the place where they originated, and which there- 
fore need special care in order to live. 

Fibrovascular bundles are the parts of higher plants that help 
support the plant and carry food to plant parts. Leaf veins are fi- 
brovascular bundles. 

Monoecious plants bear male and female parts in different 
flowers but on the same plant. 

Venation is the arrangement of the veins in the leaves of plants. 
Three main types include in network; in parallel lines; and 
branching, or forked, veining. The patterns are often used to 
identify plants. 

Xerophytes are plants that live in dry places, such as the desert 
regions. 


later developments. The study of plant ecology de- 
veloped from research on the geographical distribution 
ofplants. The German naturalist and geographer Alexan- 
der von Humboldt mapped plant distributions during 
the course of his travels throughout the world during 
the late 1700's and early 1800's. 

Research by the Austrian botanist Gregor Mendel 
during the second half of the 1800's had a tremendous 
impact on the study of botany and other fields of sci- 
ence, His experiments on the breeding of garden peas 
established the basic laws of heredity. 

Inthe 19005, scientists working in plant genetics and 
molecular biology have made many spectacular discov- 
tries. For example, through research on maize, it was 
found that certain genes can move around within the 
thromosomes of cells. This discovery, announced in 

951, greatly added to understanding of how plants and 

ther organisms inherit their traits. 

i 1954, chloroplasts (tiny capsules containing chloro- 

à Yl were made to carry out photosynthesis outside 

id cells. This discovery raised the possibility that 

jd ànd other foods might be able to be made artifi- 
Y, Which would reduce our dependence on plants. 


Importance of botany 


e maintain a living environment. Without plants, 
m Reston of carbon dioxide in the atmosphere 
ther Mreus to a point where human beings and the 
show EIS would suffocate. Studying plant life can 
nent Be how to live more in balance with the envi- 
alliving , ertain physical principles operate throughout 
inerea 9 organisms. Thus the further study of plants can 

Se our understanding of all forms of life. 


Rel i 
la tad articles in World Book. See Plant anc its list of Re- 
icles. See also the following: 
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Botany Bay, the site of the first European landing on 
the east coast of Australia, is an inlet about 10 kilo- 
metres south of Sydney. James Cook entered Botany Bay 
in H.M.S. Endeavour and landed at Kurnell on April 29, 
1770, The botanist Sir Joseph Banks, who was travelling 
with Cook, gathered many plants on the shore. Cook 
named the bay after Banks's work. 

In 1779, Banks recommended the establishment of a 
settlement at Botany Bay. The British government 
agreed. It chose Arthur Phillip as governor of the settle- 
ment. Phillip arrived at Botany Bay on board the Supply 
on Jan. 18, 1788. Other ships arrived over the next two 
days. Phillip landed on the north side of the bay, and 
began looking for drinking water. He saw some Aborigi- 
nes brandishing spears in a menacing fashion. Phillip of- 
fered them some beads and made signs that he and his 
crew wanted water. The Aborigines directed them to a 
fresh stream. But Phillip decided the marshy site was un- 
suitable for a permanent settlement. On Jan. 26, 1788, he 
moved to the site of present-day Sydney. A few days 
later, the French navigator Jean Francois la Pérouse an- 
chored in Botany Bay. In 1817, Governor Lachlan Mac- 
quarie built forts on Bare Island and at Henry Head. 

Related articles in World Book include: 

Australia, History of La Pérouse, Jean Francois 
Banks, Sir Joseph Macquarie, Lachlan 
Cook, James Phillip, Arthur 


Botfly. See Bot fly. 

Botha, Louis (1862-1919), served as the first prime 
minister of the Union of South Africa, from 1910 to 1919. 
He had fought against the United Kingdom (UK) in South 
Africa as a Boer general in the Anglo-Boer War (1899- 
1902). Most Boers, including Botha, were of Dutch de- 
scent. After the Boers lost the war, Botha tried to forget 
the past and unite the Boer and British people without 
regard for South Africa's black majority. While Botha 
was prime minister, his government passed laws to pre- 
vent black people from owning land and from compet- 
ing with Europeans for jobs. Botha supported the UK in 
World War 1 (1914-1918). He was born in what is now 
Kwazulu-Natal province. 

Botha, P. W.(1916- — ), became the head of South 
Africa's government in 1978. He succeeded Prime Minis- 
ter Balthazar Vorster, who had resigned. Botha, a mem- 
ber of the National Party, had held several offices in Vor- 
ster's administration, In 1981, the National Party won the 
countrys elections and Botha remained prime minister. 
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In 1984, South Africa combined the offices of prime min- 
ister and state president under the office of state presi- 
dent. Botha became state president. As South Africa's 
leader, he worked to increase the country's military 
strength. He also supported strict law enforcement, 
while relaxing apartheid rules. Apartheid was the gov- 
ernment' policy of racial segregation. 

In January 1989, Botha suffered a stroke and resigned 
as National Party leader. Party members demanded that 
he also resign his presidency. At first he refused to do 
50, but in August 1989 he complied with their wishes. 

Pieter Willem Botha was born in Paul Roux, near Beth- 
lehem, South Africa. He attended the University of Or- 
ange Free State. In 1948, when the National Party came 
to power, Botha was elected to Parliament. He became 
the country's minister of defence in 1966. Botha sup- 
ported legislation that allowed nonwhites and women 
to join South Africa's armed forces for the first time. 
Botham, lan (1955-  ),anEngland cricketer, be- 
came one of the greatest all-rounders in the history of 
the game. His powerful, often spectacular batting, his 
aggressive, fast medium swing bowling, and his brilliant 
fielding made him popular with spectators. Botham 
began his career with Somerset in 1974. Later, from 1987 
to 1991, he played for Worcestershire, and in 1991 he 
joined Durham. He retired from cricket in 1993. 

Botham's test career began in 1977. He was the first 
player to score 3,000 runs and take 300 wickets in test 
matches. He was also the first cricketer to score a cen- 
tury and take 10 wickets in a single test match. He 
achieved this feat against India in 1980. Botham's highest 
test score was 208, against India in 1982. His best bowl- 
ing performance in test cricket was against Pakistan in 
1978, when he took 8 wickets for 34 runs. Botham cap- 
tained England in 12 tests. lan Terence Botham was born 
in Heswall, Cheshire, England. 

Bothwell, Earl of (15367-1578), a Scottish Protestant 
nobleman, was the third husband of Mary, Queen of 
Scots (see Mary, Queen of Scots). When Mary married 
Lord Darnley in 1565, she recalled Bothwell from exile in 
France. In 1567, Bothwell murdered Darnley. Bothwell 
was acquitted in a mockery of a trial, from which he 
forcibly excluded the chief witnesses against him. He 
seized Mary, perhaps with her consent, and took her to 
Dunbar. A month later, after divorcing his wife, the sis- 
ter of the Earl of Huntly, he married the queen. Three 
days before the wedding, Mary had made him Duke of 
Orkney and Shetland. 

Many lords of Scotland, both Catholic and Protestant, 
united in rebellion against the marriage. When the ar- 
mies met at Carberry Hill near Edinburgh in June 1567, 
Bothwell's forces scattered, and the queen was taken 
prisoner. Mary insisted that he be allowed to escape, 
and Bothwell fled to Norway. But he was later captured, 
and became insane before dying in a Danish prison. 
Bothwell's original name was James Hepburn. 


Botswana is a country in the centre of southern Africa. 


Its official name is the Republic of Botswana. Botswana 
has a democratic form of government. Until the early 
19905, it was one of the few African nations with more 
than one political party. A number of other nations then 
began adopting multiparty systems. Botswana is a mem- 
ber of the Commonwealth of Nations, an association of 
former British colonies. 


Botswana is surrounded by land. It is one of the most 
thinly populated countries in Africa. For Botswana total 
population, see the Facts in brief table with this article, 
Most of the people live in eastern Botswana. The Kala- 
hari Desert covers much of the rest of Botswana. Gabo- 
rone is the capital and largest city. 

Government. Botswana is a republic headed by a 
president. The National Assembly, the country's chief 
legislative body, elects the president to a five-year term. 
The assembly has 38 voting members. The people elect 
34 of them, and the assembly itself elects the other 4. As- 
sembly elections must be held at least once every five 
years. Citizens who are at least 21 years old may vote. 
The president selects a Cabinet from the National As- 
sembly. The House of Chiefs, made up of the leaders of 
the country's major ethnic groups, advises the govern- 
ment on matters that affect ethnic customs. 

Botswana has several political parties. The Botswana 
Democratic Party is the most powerful. The Botswana 
National Front is the largest opposition party. Other po- 
litical parties include the Botswana People's Party and 
the Botswana Independence Party. 

People. More than three-quarters of Botswana's peo- 
ple live in rural areas. But thousands of them move to 
cities yearly. Most of the rural people live in large vil- 
lages and make their living by farming or raising live- 
stock. There are two major ethnic groups in Botswana, 
the Tswana and the Kalanga. The Tswana make up about 
66 per cent of the population, and the Kalanga form 
about 13 per cent. Many people from South Africa, Zam- 
bia, and Zimbabwe also live and work in Botswana. 

Botswana also has about 30,000 San (also called Bush- 
men or Basarwa). Only about 100 of them still live by 
hunting and gathering food. The rest live in permanent 
settlements or work on cattle farms. See San. 

Botswana's population also includes a large number 
of expatriates—a word used in Botswana to refer to rest 
dents who are not black Africans. The expatriates in- ‘ 
clude Europeans, South Africans of European Br 
and Asians. Some of the expatriates own ranches. Ot ý 
expatriates hold technical or managerial jobs in the na 


The large 
tage 


Gaborone is the capital and largest city of Bond 
buildings in the foreground, above, house governi 
cies. Residential areas spread out beyond this sectio"! 


Botswana is a thinly populated country in southern Africa. Most of its people live in rural villages, 
a as the one on the left. The Kalahari Desert covers most of central and southwest Botswana. 
nthe right, a herder's livestock gather in a part of the desert that has some vegetation. 


tion's mining industry or in business or government. In 
general, the expatriates earn higher incomes and enjoy 
better standards of living than do the groups native to 
Botswana. This situation causes some resentment. But 
the government declares it has a nonracist policy. It ar- 
gues that the skills and capital of expatriates are needed 
to help the economy grow. 
pe is Botswana's official language, but most of 
iat k speak Setswana, a Bantu language (see 
Most of ae 15 per cent of the people are Christians. 
bait ne rest practise traditional African religions. 
nary sch oper cent of Botswana's children attend pri- 
Bais, ; but only about 15 per cent of them go on 
(bon ary school. The University of Botswana is in 
col One. Botswana also has several teacher-training 
leges, 
Me ployment is a major problem in Botswana. 
men, AA Botswana citizens, most of them young 
South Afri in neighbouring African countries, mainly 
foreign dm This arrangement brings much-needed _ 
" Eus into Botswana, but it separates families 
aproblem; other social problems. Poor housing is also 
Brapa a y Botswana, especially in such mining towns 
crowded sil Selebi-Pikwe, where the poor live in over- 
lice be ages. The government is seeking ways to 
d A mpiayment and improve housing. 
and has an climate. Botswana lies on a huge plateau 
evel Pe altitude of about 1,000 metres above 
ng Else veut is hilly in the east and flat or gently 
and hs ere. Eastern Botswana has the most fertile 
ier out 80 per cent of the people live there. For- 
ples E sans of the north. The Kalahari Desert occu- 
shes and all the central and southwestern areas. 
utes, p25 grow in most of the Kalahari, but the 
i ivan sand dunes and little plant life. — 
OrthWestern AS River rises in Angola and flows into 
and forms th otswana. There, it divides into streams 
"vili € Okavango Swamps, a vast marshland, rich 
Ot: 
Mich tec has a dry, subtropical climate. In summer, 
5 from October to April, daytime tempera- 


Sea | 
folli 


tures may reach 38 °C. Winter days are warm, but the 
temperature often falls below freezing at night. Average 
annual rainfall ranges from 56 centimetres in the east to 
30 centimetres in the west. Droughts are common. 

Economy. Botswana is a poor country, but its econ- 
omy is developing rapidly. The country's two chief in- 
dustries are mining and the raising of livestock, espe- 
cially cattle. Rich deposits of copper, diamonds, and 
nickel were discovered in Botswana during the late 
1960's and 19705. These mineral resources are being de- 
veloped today. Botswana also has deposits of coal and 
cobalt. The country's farmers raise maize, millet, sor- 
ghum, and other crops. Botswana is developing its man- 
ufacturing through government encouragement of pri- 
vate enterprise and foreign investment. 

Botswana's chief exports are beef, diamonds and 
other mineral products, hides and skins, and textiles. 
Leading imports include chemicals, food, fuel, machin- 
ery, and transportation equipment. Botswana's chief 
trading partners are South Africa, the United Kingdom, 
the United States, and Zimbabwe. 

The economy of Botswana depends heavily on South 


Facts in brief about Botswana 


Capital: Gaborone. 

Official language: English. 

Area: 581,730 km*. Greatest distances— north-south, 1,006 km; 
east-west, 950 km. 

Elevation: Highest—Otse Mountain, 1,489 metres above sea 
level. Lowest—near junction of Shashe and Limpopo rivers, 
513 metres. 

Population: Estimated 1996 population—1,532,000; density, 3 
people per km?, distribution, 76 per cent rural, 24 per cent 
urban. 1997 census—1,325,291. Estimated 2001 population— 
1,759,000. 

Chief products: Agriculture—beef, cottonseed, hides and 
skins, maize, milk, millet, onions, oranges, peanuts, sorghum, 
wheat. Mining—coal, cobalt, copper, diamonds, nickel. 

National anthem: “Fatshe La Rona’ ("Blessed Country’). 

Flag: The flag has three horizontal bands (blue, black, and blue) 
divided by two narrow white bands. See Flag (picture: Flags 
of Africa). 

Money: Currency unit—pula. One pula = 100 thebe. 
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Africa for investments, markets, and technical skills. In 
addition, almost all of Botswana's imports and exports 
travel on a railway line that runs through South Africa to 
the sea. 

Botswana has about 15,000 kilometres of roads, most 
of which are unpaved. Airports serve Francistown, Ga- 
borone, and other major urban areas. 

History. In prehistoric times, the San people lived in 
what is now Botswana. Sometime between A.D. 1 and 
A.D. 1000, the Tswana came to the area from the north. 
They settled in the fertile eastern lands and pushed the 
San into the Kalahari region. 

During the 18005, the Tswana fought with rival Afri- 
can groups and with European settlers from what is now 
South Africa. The Tswana sought European support 
against their enemies. In the late 1800's, the United King- 
dom (UK) brought the area that is now Botswana under 
its protection. In 1895, this area became known as the 
Bechuanaland Protectorate. The UK governed the area 
until the 1960's. The South African government asked the 
UK several times to transfer the protectorate to South 
Africa, but the British refused to do so. 

The Bechuanaland Protectorate gained independence 
as the Republic of Botswana on Sept. 30, 1966. Seretse 
Khama became the country's first president. 

Botswana's economy has grown since independence. 
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South Africa has provided the country with technology 
and other assistance. Botswana has also sought closer 
ties with such countries as Angola, Mozambique, Tanza- 
nia, and Zambia. An all-weather road from southern Bot- 
swana to Zambia was completed in 1977. 

The National Assembly reelected President Khama in 
1969, 1974, and 1979. Khama died in 1980. The National 
Assembly elected Quett K. J. Masire to succeed Khama 
as president. It reelected Masire in 1984, 1989, and 1994, 

See also Gaborone; Kalahari Desert. 

Büttger, Johann Friedrich (1682-1719), a German 
chemist, was the first European to produce porcelain 
(see Porcelain). The secret had remained a mystery for 
hundreds of years after Chinese porcelain was first 
brought to Europe. 

Bóttger succeeded in producing porcelain in 1708, 
and made a suitable glaze for it in 1709. His genius in ce- 
ramic technology has much to do with many of the 
things we enjoy today. Porcelain in our bathrooms, the 
spark plugs in our cars, and electrical insulators are all 
results of Büttger's discovery. Böttger was born in 
Schleiz, near Plauen, Germany. 

See also Dresden china. 

Botticelli, Sandro (14447-1510), was an Italian Renais- 
sance painter who lived and worked in Florence. His 
pictures are distinctive for their clear, rhythmic line, del- 
icate colour, lavish decoration, and poetic feeling. He 
did not share the interest of his fellow Florentines in na 
ture and science. As a result, he did not try to represent 
space according to the laws of perspective, or the 
human body and its movements according to the laws 
of anatomy. 

Botticelli's work is of two kinds. In one, he showed à 
worldly splendour, complex moral allegory, and beauti- 
ful mythological subjects. One of his most famous 
mythological pictures, Birth of Venus, is reproduced in 
the Painting article. 

Botticelli's other kind of work shows more restrair 
and serious feeling. Examples of this are his illustrations 
of Dante's Divine Comedy and his religious pictures. 
Even in his early years, he painted several sweet but 
grave, Madonnas. In the late 1490, in Florence, Botti: 
celli became so moved by Savonarola's preaching 
against worldliness that he burned some of his own 
nonreligious pictures and painted only religious ones 
afterward. lied 

Botticelli was born Allesandro Filipepi. He studie! x 
with Fra Filippo Lippi and was greatly influenced by 
sculptor Andrea del Verrocchio and the painter an 
sculptor Antonio del Pollaiuolo. anting (The 

See also Graces (picture); Lippi, Filippo; Painting 
Renaissance: Florentine masters); Savonarola, 
Girolamo. tles 
Bottle is a container for holding liquids. Most Ds 
are made of glass or plastic. Other materials use ey 
make bottles include earthenware and such metal id le 
steel and aluminium. Bottles have either narrow is 
mouths that are closed with corks, glass stoppers 
plastic or metal covers. facture 

The United States leads the world in the m 46 bil 
of glass and plastic containers. It produces abou 
lion glass containers and about 11 billion pla: 
tainers each year for use with beverages, COSM! 
foods, and pharmaceutical products. 
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‘Tempera painting on wood panel (1477-1478); Uffizi Gallery, Florence, Italy 


Botticelli’ 
icelli's La Primavera shows the Roman goddess Venus in the centre. The three Graces dance on the left. The goddess Flora, in 


the decorati í 
corative gown on the right, scatters flowers as she walks. 


TEs all bottles are made by automatic machinery. 
as pals making, an automatic feeder separates a 
fach veg malen (melted) glass into individual gobs. 
Dior ae gob is sent to a mould and shaped into a 
sides, The e parison looks like a short bottle with thick 
fou i machine transfers the parison to the final 
the e Puis is pumped into the parison, expanding 
Buidin Ss into the exact shape of the mould. This ex- 
md procedure is called blowing. 
erials used to make plastic bottles include poly- 


In 


How bottles are made’ 


Raw m, 

thes inne for making bottle glass arrive in 
feeds the m e furnace-feeding hopper. The hopper 
aterials to the melting furnace, where the 


tem, 
Perature reaches almost 1650° C. 


The molten glass sinks to the 
bottom of the furnace and flows 
into an automatic feeder. The 
feeder cuts off red-hot gobs of 
glass and drops them into a 


ethylene, polypropylene, and polyvinyl chloride. There 
are three different processes used for producing plastic 
bottles: (1) extrusion blow moulding, (2) injection blow 
moulding, and (3) injection-stretch blow moulding. 
These processes resemble the glass-bottle making proc- 
ess. In extrusion blow moulding, however, the parisons 
are tube-shaped. In injection blow moulding, the molten 
plastic is injected through a small hole to form the pari- 
sons. In injection-stretch blow moulding, the plastic is 
stretched—in most cases, by a metal rod—as it is blown 


The chute delivers each gob to the 
mould section of the bottlemaking 
machine where it is moulded into a 
blank and then blown into a bottle. 


them through the annealing oven or 


The take-off arm transfers the bot- 
tles to a conveyor belt, which carries 
lehr, where they cool gradually. 


486 Bottle tree 


into a mould. Large soft-drink containers made of poly- 
ethylene terephalate (PET) are produced by injection- 
stretch blow moulding. This process changes the chem- 
istry of the plastic so that the PET containers will keep 
the gases used to carbonate soft drinks from escaping. 

People discovered how to form glass containers 
about 2,000 years ago. They gathered molten glass on 
the ends of hollow iron pipes and expanded the glass by 
blowing through the pipes. Later, people found that 
molten glass could be blown into moulds. In the 1930's, 
Independent Section (LS.) glass-bottle making machines 
were introduced. 

The first plastics blow moulding machines were pat- 
ented in the early 1940's. Polyethylene squeeze bottles 
soon became the first plastic bottle products. 

In the early 1970's, some people argued that glass 
bottles added to environmental pollution. Recycling 
centres were set up so people could return glass bottles 
for reuse in other bottles. Most recycled plastic bottles 
are used to manufacture lower-quality plastics than 
those used to make bottles. 

See also Glass. 

Bottle tree is an Australian tree whose trunk looks like 
around bottle. Bottle trees thrive in dry areas of north- 
eastern Australia. 

Bottle trees grow as tall as 18 metres, but the main 
part of the trunk is short and thick. It extends from 3 to 6 
metres above the ground. Then, just below the 
branches, the trunk gradually narrows, giving the tree 
its bottlelike shape. Many trunks measure about 2 me- 
tres in diameter. 

Bottle trees can live in a dry climate because they 
store water under their inner bark. The inside of the 
trunk consists of a soft, spongy material that contains 
jellylike sap. The leaves consist of clusters of narrow 
leaflets. The leaflets measure 5 to 10 centimetres long. 


The bottle tree is named for its trunk, which resembles a bot- 
tle. The tree grows in dry regions of northeastern Australia. 


The baobab tree of Africa is related to—and is some- 
times called—the bottle tree (see Baobab). 

Scientific classification. The bottle tree belongs to the ster- 
culia family, Sterculiaceae. It is Brachychiton rupestris, 
Bottlebrush is an evergreen tree of the myrtle family 
that grows in Australia. The trees bear long, leathery 
leaves and long spikes of red or yellow flowers. In cool 
climates, some people cultivate bottlebrush trees in 
heated greenhouses. 

Scientific Classification. The bottlebrush tree belongs to 
the myrtle family, Myrtaceae. It makes up the genus Callistemon. 
There are several species. 

Botulism is a kind of food poisoning. It is caused bya 
toxin (poison) produced by bacteria called Clostridium 
botulinum. These bacteria live mainly in the soil and 
grow only where there is no oxygen. They produce cells 
called spores that can contaminate improperly canned 
food. Spores can survive the temperature of boiling 
water (100 °C) for hours. If the food lacks oxygen, the 
spores become active, secreting botulinus toxin into the 
food. The toxin is usually destroyed by cooking. Modem 
canning methods have made botulism from commer 
cially canned food rare in most countries. 

Botulinus toxin is one of the most lethal poisons 
known. It is absorbed by the intestine and carried to the 
brain, where it may cause heart and.lung failure. Unless 
victims are kept breathing by artificial means, they may 
die of suffocation because the muscles used in breath: 
ing are paralysed. Antitoxins (drugs that counteract por 
sons) have been developed for botulinus toxin. These 
drugs cannot cure botulism after symptoms have 
begun, but they can help reduce the severity of the ill- 
ness, 

A much less severe form of botulism, called infant 
botulism, affects babies. Unlike botulism from canne 
foods, which results from eating foods contaminated 
with botulinum toxins, infant botulism results from swal- 
lowing the botulinum spores themselves. The spores 
produce the toxin within the baby's intestines, giving 
rise to weakness and difficulty in feeding. Botulinum 
spores are found in honey and many other raw agricul- 
tural products. By about the age of one year, most b i 
bies will have developed bacteria in their intestines f i 
stop the growth of botulinum organisms. However; P 
casionally an infected infant will die. m 
Boucher, Francois (1703-1770), was a French paint. 
His works best represent the elegant, decorative, an 
richly coloured rococo style that was fashiona 
the 1700's. 

Boucher's favourite theme was love. Venus, the ia 
Roman goddess of love, appears in many of his b. 
ings along with other romantic figures from areek n 
Roman mythology. Boucher created several paire 
decoration for specific rooms in mansions and roy4 
idences. He also painted picturesque landscapes E. 
designed scenery for opera and theatre. In addition, 
Boucher produced cartoons (large drawings) tas in 
greatly influenced and modernized tapestry design palin 
France. The tapestry factory in Beauvais and the NS 
tapestry factory in Paris created many masterpiece 
were based on his designs. 

Boucher was born in Paris and studied arc there and 
in Rome. His most important patron was Madame rue 
Pompadour, mistress of King Louis XV. Boucher P' 


ble during 


TUA up Ste 730 an oil painting on canvas; the Metropolitan Museum of Art, New 


fecucher painting shows two young people in a picturesque 
landscape setting. It reflects Boucher's use of charming, roman- 
licthemes and his elegant, richly coloured rococo style. 


several beautiful portraits of her. He also painted works 
forthe queen of France and was named First Painter to 
the King in 1765. 
See also Rococo (with picture). 
ucicault, Dion (1820?-1890), was an Irish-American 
wright, actor, and theatre manager. His plays com- 
x melodrama and thrilling spectacle with lifelike 
(ED and characters. They also show his keen eye for 
commercial value of events of his day. As a manager, 
£ was credited with starting the movement toward 
rean touring companies in 1860. 
ie was born in Dublin, Ireland. Beginning 
man crane Assurance (1841), he wrote about 125 plays, 
(M them adaptations. One of his most successful 
seph J Rip Van Winkle (1865), written with actor Jo- 
Was he eur Boucicaut The Colleen Bawn (1860) 
and characters, is many plays depicting Irish scenes 
Siar See Boadicea. 
mon ee (pop. 110,000) is the largest of the Solo- 
count qu 5. It is part of Papua New Guinea, an island 
ias (200 to the north and northeast of Australia (see 
730 s fad Guinea {map]). Bougainville covers about 
cae kilometres. It has large copper deposits, 
economy ee production plays an important role in the 
ces d of Papua New Guinea. Bougainville also pro- 
“about 130 copra, and gold. Arawa, with a population 
€ peo ie is the largest town on the island. Most 
ouis am e of Bougainville are Melanesians. : 
Navigator ntoine de Bougainville, a French scientist and 
arrived the was the first European to reach the island. He 
Was part 5 in 1768. During the 18805, Bougainville 
Control at y occupied by the Germans. Australia took 
le the island in 1914. In 1920, Bougainville be- 
Part of what was at that time the Territory of New 
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Guinea. Japan captured the island in 1942, during World 
War II. United States forces landed there in late 1943 
and defeated the Japanese in a major battle early in 
1944. 

See also New Guinea; Solomon Islands. 
Bougainville, Louis Antoine, Comte de (1729- 
1811), was a French scientist and navigator who sailed 
around the world with scientists on the Bondeuse and 
Ftoile between 1766 and 1769. His voyage opened the 
modern age of scientific exploration in the Pacific. After 
staying five months in Tahiti, Bougainville sailed west- 
ward via the New Hebrides to New Holland (now Aus- 
tralia), which he passed close to without seeing before 
surveying New Britain and New Guinea. Bouganville was 
born in Paris. 

Bougainvillea is the name of a group of South Ameri- 
can shrubs and climbing vines. They grow to a height of 
12 metres or more. Bougainvillea have small flowers that 
are enclosed by large, colourful bracts (modified leaves). 
The bracts may be red, purple, pink, orange, or pale yel- 
low. Bougainvillea were named after the French ex- 
plorer Louis Antoine de Bougainville. They must be kept 
in greenhouses in colder climates because frost kills 
them. They are raised from stems cut from older plants. 


The bougainvillea is a tropical South American shrub. The 
plant has colourful, large modified leaves called bracts. 


Scientific classification. Bougainvillea belong to the four- 
o'clock family, Nyctaginaceae. They make up the genus Bougain- 
villea. 

Boulez, Pierre (1925- ), became one of the lead- 
ing avant-garde (experimental) composers of the middle 
and late 19005. He is also an important conductor of 
music of the 1900s and has presented the first perform- 
ances of many works by living composers. Boulez 
served as musical director of the New York Philhar- 
monic from 1971 to 1977. 

In many of his compositions, Boulez uses dynamic 
rhythmic structures and an orchestration that empha- 
sizes the interplay of unusual sounds. While notable for 
its freedom and originality, his music also reflects the in- 
fluences of the Austrian composers Arnold Schoenberg 
and Anton Webern. Another important influence on 
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Boulez is the rhythmically original music of the modern 
composers Olivier Messiaen and Igor Stravinsky. 

In much of his music, Boulez permits the performers 
considerable freedom. For example, in his Piano Sonata 
No. 3 (1957), the pianist may choose the order in which 
he or she progresses through the composition. Boulez 
also composes electronic music. 

Boulez was born in Montbrison, near Clermont- 
Ferrand, France. His articles on music were published in 
Notes of an Apprenticeship (1966). 

Boult, Sir Adrian (1889-1983), a British conductor, 
founded the British Broadcasting Corporation (BBC) 
Symphony Orchestra, and directed it from 1930 to 1950. 
He also served as musical director of the BBC from 1930 
to 1942. From 1950 to 1957, he was conductor of the Lon- 
don Philharmonic Orchestra. Boult was born in Chester, 
England. He made his debut as a conductor in 1914. He 
was knighted in 1937. 

Boulton, Matthew (1728-1809), a British engineer, to- 
gether with James Watt, founded the engineering firm 
of Boulton and Watt. When Watt invented his improved 
steam-engine, Boulton supported him and helped him 
to produce it (see Watt, James). Boulton was a technolo- 
gist and industrial organizer. He spent his own money to 
help Watt improve and patent designs for steam- 
engines. Boulton was born in Birmingham, England. 
Boumedienne, Houari (1933-1978), was head of 
state of Algeria from 1965 to 1978, He promoted internal 
order and industrial development. 

Houari Boumedienne was born in Guelma, in north- 
eastern Algeria, the son of a farm labourer, His original 
name was Boukharouba Mohamed Brahim. In the early 
1950s, Boumedienne attended Al-Azhar University in 
Cairo, Egypt, where he became a teacher. In Cairo, he 
met leaders of the Algerian National Liberation Front 
(FLN), a nationalist movement that was planning to end 
French rule of Algeria. 

In 1955, Boumedienne headed the rebel forces 
around Oran, Algeria. By 1960, he had become chief of 
staff of the rebel army. France granted Algeria its inde- 
pendence in 1962. Boumedienne supported Ben Bella as 
leader of the newly independent country. 

By 1963, Boumedienne held the offices of vice presi- 
dent of the Revolutionary Council and minister of de- 
fence. In 1965, he became disenchanted with President 
Ben Bella's rule and overthrew him. Boumedienne ruled 
Algeria for the next 11 years. He then organized a new 
Constitution and was confirmed as president by referen- 
dum. He ruled until his death, Boumedienne was suc- 
ceeded by Chadli Benjedid (see Benjedid, Chadli), 
Bounty, Mutiny on the. See Bligh, William. 
Bourbon was the name of a French royal family, some 
of whose members ruled in France, Spain, and Naples. 
The family took its name from Bourbon lArchambault, a 
small town in central France. In France, the Bourbon rul- 
ers formed a branch of the great Capetian line of French 
kings (see Capetian dynasty). 

In France, Bourbon kings ruled from 1589 to 1792, 
the period of France's greatest influence upon European 
politics and culture. In 1814, after Napoleon fell from 
power, the Bourbons regained the French throne, but 
they lost it in the Revolution of 1848. 

Henry IV became the first Bourbon king in 1589. He 
owed his position to marriage and to the fact that reli- 


gious wars in France had killed off men with stronger 
claims. His descendants, Louis XIII, XIV, XV, and XVI, 
ruled until 1792, when Louis XVI lost the throne to the 
citizens of Paris. His brother, Louis XVIII, became king 
first in 1814, and again in 1815, after Napoleon's unsuc- 
cessful return. Louis XVIII ruled until 1824 when Louis 
XVI's youngest brother, Charles X, succeeded him. 
Charles X was forced from his throne in 1830, and Louis 
Philippe became king. See Charles (X); Henry (IV); Louis 
(Xlll; XIV; XV; XVI; XVIII); Louis Philippe; Orléans. 

In Spain, Bourbon kings began to rule in 1700, when 
Louis XIV of France placed his grandson upon the 
throne as Philip V. This began an alliance between the 
two monarchies that strongly influenced European 
power politics. The Spanish Bourbon rulers were Philip 
V, Louis, Ferdinand VI, Charles III, Charles IV, Ferdinand 
VII, Isabella II, Alfonso XII, and Alfonso XIII. The reign of 
Alfonso XIII ended in 1931, when Spain became a re- 
public. 

In 1975, Spain became a monarchy again. Juan 
Carlos |, grandson of Alfonso XIII, became king. 

See also Alfonso XIII; Juan Carlos I; Philip (V). 

In Naples, Charles III, son of Philip V of Spain, was 
the first Bourbon king from 1735 until 1759, when he be- 
came king of Spain. His reign marked a political reform 
and cultural advancement. Ferdinand IV, Charles Ills 
third son, became king of Naples in 1759 at age 9. He 
was forced from the throne by Napoleon in 1806, but re- 
turned in 1815 as Ferdinand I, king of the Two Sicilies, 
and ruled until 1825. The other Bourbon rulers included 
Francis |, Ferdinand II, and Francis Il. 

Bourbon. See Alcoholic beverage; Whisky. 
Bourdon tube. See Gauge (Pressure gauges). 
Bourgeoisie. See Communism (Marxism); Middle 
class. 
Bourguiba, Habib (1903- _), served as president of 
Tunisia from 1957 to 1987. An important Arab leader, he 
led Tunisia's struggle for independence from France. 
Bourguiba was elected president in 1957, after Tunisia 
gained independence. He was reelected in 1959, 1964, 
and 1969. In 1975, Bourguiba was named president or 
life. But in 1987, he was removed from office by Zine er 
Abidine Ben Ali, the country's prime minister, Ben Ali 
claimed Bourguiba had become incapable of handling 
the presidency. Ben Ali then became president. 

As president of Tunisia, Bourguiba improved the 
courts and gave women the right to vote. He oppose 
Communism and supported socialism. — 

Bourguiba was born in Al Munastir, Tunisia. ar 
studying law and political science at the University iti 
Paris, he helped to form the Neo-Destour (New oa 
tion) Party, which worked for independence. The Fre 
imprisoned him for 10 years. 

See also Tunisia (History). 

Bourke (pop. 4,454) is a town in New South 
Australia. Bourke stands on the Darling River, 
kilometres northwest of Sydney. It is a railway C 
a vast sheep-farming area that extends as far as 
ing, in the northwest, and Barringun, in the no town 
Bourke has a large cotton industry. In addition Mr a 
handles grapes, rock melons, and other fruit pro i 

by farmers on land irrigated by the Darling Riv i 
1835, the explorer Thomas Mitchell built a stoc mei 
kilometres from the site of the present town. He na! 


Wales, 
about 8 

entre for 

Wanaar- 


itFort Bourke. Bourke became a town in 1860. See also 
New South Wales. 

Bourke, Sir Richard (1777-1855), was governor of 
New South Wales, Australia, from 1831 to 1837. He was 
perhaps the most liberal of the early governors. He tried 
to ensure that emancipists (pardoned convicts) received 
civil rights, and he curbed the powers of magistrates to 
punish convicts. He also encouraged representative 
government, religious tolerance, and trial by jury. In 
1832, he helped establish a system of assisted migration 
fom Britain. Bourke was born in Dublin, Ireland. 
Bournemouth (pop. 154,400) is a popular holiday re- 
sortand local government district on the Dorset coast of 
England. It has sandy beaches, gardens, parks, and sev- 
eral theatres and cinemas. Several steep valleys called 
chines lead down to the sea from high ground to the 
north of Bournemouth. During the summer, steamer 
services connect Bournemouth with Poole and Swan- 
age. The town is a good centre for people visiting the 
New Forest. See also Dorset. 

Boutros-Ghali, Boutros (1922- _), is a diplomat 
from Egypt who in 1992 became the sixth secretary- 
general of the United Nations (UN). He replaced Javier 
Pérez de Cuéllar of Peru, who had held the office from 
1982 to 1991. Boutros-Ghali became the first secretary- 
general from Africa. 

Boutros-Ghali was born in Cairo. He received a law 
degree from Cairo University in 1946 and a Ph.D. in in- 
ternational law from the University of Paris in 1949. He 
Was a professor of international law and international re- 
litions at Cairo University from 1949 to 1977. 

Boutros-Ghali’s career as a government official and 
diplomat began in 1977, when he was appointed Egypt's 
minister of state for foreign affairs. He became deputy 
Prime minister for foreign affairs in 1991. In these posts, 
foutros-Ghali led Egyptian delegations to many interna- 

onal conferences and meetings, including those of the 
3. etit Assembly. Boutros-Ghali has written many 
hs on political science and international affairs. 

E vier des Flandres is a dog whose origin is un- 
9i ain. It is thought to have originated in France or Bel- 
hus was reestablished in Belgium after World War 
uM -1918). Its name means Flemish cowherd. The bou- 
i 5 a powerfully built dog with great energy. It 
PH in colour from fawn to black, and may have a 

i e star on its chest. Its coat has a rough texture. The 

g eat about 60 to 70 centimetres high. 

Rese Spongiform encephalopathy (BSE) is a 
de e that affects cattle. It is one of a group of diseases 
qu n as subacute spongiform encephalopathies. This 
ses includes scrapie in sheep and Creutzfeldt-Jakob 
Qs 5 su human beings. BSE attacks the central nerv- 
hiss ta em of cows. It is sometimes called mad cow dis- 
E Cause of the erratic behaviour of infected cows. 
p first diagnosed in the United Kingdom in 
ing n ienists believe the disease was caused by feed- 
nthe pens animal products to cattle. Research began 
Spread ie 1980's to discover how the infection can 

In ud animal to animal. 
meat AER there were fears in the United Kingdom that 
food ch m infected cattle might have entered the human 

iman Es But scientists do not agree about the risk to 
lost s beings who eat meat from BSE-infected cows. 
cientists believe that carefully slaughtered and 
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butchered carcasses are safe to eat if they have been 
tested and shown to be free of BSE. The brains, spinal 
cord, and intestines are not used as meat. Any animal 
that is diagnosed as having BSE is slaughtered, and its 
carcass totally destroyed. 

See also Cattle. 
Bow. See Ship (table: Nautical terms). 
Bow and arrow. See Archery; Indian, American 
(Hunting and fishing; Weapons). 
Bow Bells are the bells of St. Mary-le-Bow Church in 
the City of London. By tradition, anyone born within the 
sound of Bow Bells is a Cockney, or true Londoner. 
There are 12 bells, which were first rung in 1961. The 
previous peal, also of 12 bells, was destroyed during the 
Blitz in 1941. An earlier peal was destroyed in the Great 
Fire of London in 1666. According to legend, it was the 
sound of those bells that lured Dick Whittington back to 
London. See Cockney. 
Bow Street runners were the first paid detectives in 
Britain, In the 1750s, two London magistrates, Henry 
Fielding, the novelist, and Sir John Fielding, his blind 
brother, organized and paid a group of men to act as 
detectives. These men were called the Bow Street run- 
ners because they operated from the Fieldings house in 
Bow Street. The Fieldings also organized the Bow Street 
patrols to police the streets. The runners and patrols 
were succeeded by the London Metropolitan Police in 
1829. See Police. 


A Bow Street runner ran to the scene of a crime to investigate 
it The runners were Britain's first paid detectives. 
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Bowater Industries plc is a large international 
group of companies with its headquarters in London. It 
is known particularly for its sections that produce pack- 
aging and associated products in the United Kingdom, 
northwest Europe, and the United States. Other Bowater 
interests include builders’ merchants in the United King- 
dom, double-glazing companies in the United Kingdom 
and Germany, and freight-forwarding services in many 
countries. In Australia, Bowater companies handle sales 
and service of heavy industrial equipment, energy sys- 
tems, refrigeration, air conditioning, and stationery. Bo- 
water Industries also makes disposable tissue and tim- 
ber products. 

Bowdler, Thomas (1754-1825), a British scholar and 
doctor of medicine, edited The Family Shakespeare 
(1818). In editing Shakespeare's plays, Bowdler tam- 
pered with some important words and passages, alter- 
ing or omitting them because he believed they would 
offend readers. Today, the word bowdlerize refers to 
this kind of editing. Later scholars regarded Bowdler's 
approach as prudish and misguided. Bowdler was born 
near Bath, England. 

Bowel. See Intestine. 

Bowen, Edward (1911-1991), a British radiophysicist, 
was part of the team that developed radar, Later, he pio- 
neered radio astronomy in Australia. 

Edward George Bowen studied under the scientist Sir 
Edward Appleton at London University. In 1935, he 
joined Sir Robert Watson-Watt in developing radar as a 
warning system. He was later in charge of the group that 
designed airborne radar sets to detect other aircraft and 
submarines. From 1940 to 1943, Bowen lived in the 
United States, where he worked with other scientists to 
develop radar. He moved to Australia in 1944, 

From 1946 to 1971, Bowen was chief of the division of 
radiophysics of the Com- 
monwealth Scientific and 
Industrial Research Organ- 
ization (CSIRO). This group 
pioneered the science of 
radio astronomy. Bowen 
was largely responsible for 
building the huge radio 
telescope at Parkes in New. 
South Wales. The tele- 
Scope opened in 1961 and 
became the first radio tele- 
Scope to detect the exist- 
ence of quasars, possibly 
the most distant objects 
from us. Bowen was born 
in Swansea, Wales. 
Bowen, Elizabeth (1899-1973), was an Anglo-Irish au- 
thor of novels and short stories about the problems of 
personal relationships in the modern world. Her books 
deal particularly with the upper-middle class, and often 
focus on how the demands and values of others affect 

the individual. 

Much of the action in Bowen's novels involves the 
problem of internal conflict. But Bowen was also expert 
at describing physical settings and the social attitudes of 
her characters. The House in Paris (1935) explores the 
complex emotional relationships surrounding a young 
English boy in Paris. The Death of the Heart (1938), set in 
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London, examines a girl's growth to maturity and her un- 
derstanding of the limitations of the people she knows, 
The Heat of the Day (1949) is a tightly written story about 
a wartime love affair. á 
Elizabeth Dorothea Cole Bowen was born in Dublin, 
Ireland. She moved to England when she was seven 
years old. Three books of her writings were published 
after her death. They were The Collected Stories of Eliz- 
abeth Bowen (1981) and two collections of her nonfic- 
tion, Pictures and Conversations (1975) and The Mul- 
berry Tree (1987). 
Bowen, Sir George Ferguson (1821-1899), a British 
statesman, was the first governor of Queensland, Aus- 
tralia, from 1859 to 1868. He was governor of New Zea- 
land from 1868 to 1873 and of Victoria, Australia, from 
1873 to 1879. Bowen was later governor of the island of 
Mauritius and of Hong Kong. He was born in Donegal, 
in Ireland. 
Bowen, John (1780-1827), founded the first settlement 
on Van Diemen's Land (now Tasmania), Australia, in 
1803. Philip Gidley King, the governor of New South 
Wales, Australia, sent Bowen with a party of 46 soldiers 
and convicts to Van Diemen's Land to forestall a possi- 
ble French settlement on the island. Bowen chose Ris- 
don Cove on the River Derwent for his camp. But he was 
unable to control the hardened soldiers and convicts, 
and the settlement made little progress. In 1804, King re- 
placed him with David Collins, who founded the city of 
Hobart. Bowen was born at Ilfracombe, in Devon, Eng: 
land. He landed in Sydney in 1803. I 
Bowerbird is the name of 18 species (kinds) of birds 
that live in Australia, New Guinea, and neighbouring is- 
lands. The birds are named after their bowers. These 
small chambers or runways in the forest are built by the 
males and are an important part of the courtship ritual. 
The males use these structures as display areas, where 
they bow and dance to court their mates. The bowers 
are built of such materials as grass, moss, twigs, and 
vines. Some males construct their bowers by heaping 
up twigs around the base of a bush. Others pile sticks 


id 
The satin bowerbird has a glossy, blue-black colour an 
china-blue eyes. Male bowerbirds build elaborat ir mates. 
called bowers, where they bow and dance to court 


between the trunks of two trees, and use vines to form a 


roof. 

The birds decorate their bowers with bright objects 
such as feathers, berries, shells, and orchids and other 
flowers. Often, these bright decorations are laid on beds 
ofgreen moss at the entrance to the bower. The decora- 
tions are cleared away as soon as they fade or wither. 

Bowerbirds are about 20 to 40 centimeters long. 

Some have bright plumage. Bowerbirds build simple 
nests in trees. They feed chiefly on fruit. 

Scientific classification. Bowerbirds belong to the bower- 
bird family, Ptilonorhynchidae. The satin bowerbird is the best- 
known species. It is Prilonorhynchus violaceus. 

Bowfin is a large freshwater fish that lives in eastern 
North America. It is a “living fossil,” and closely resem- 
bles prehistoric fish. It is remotely related to the gar (see 
Car), The bowfin lives in quiet, weedy waters. The male 
bowfin makes a nest and guards the young. He is 

smaller than the female. Bowfins eat mainly crayfish and 
other fish. 

Scentific classification. The bowfin is a member of the 
bowfin family, Amiidae. It is classified as Amia calva. 


The bowfin is a large freshwater fish. 


seid (1947- — ),is a British rock singer, 
M rr and film and stage actor. He began his ca- 
album t layer and singer in the 1960s. In 1969, the 
fontaine a of Words, Man of Music was released and 
fiie en first hit, Space Oddity, a song inspired by 
o ubrick's film 2007: A Space Odyssey. 
Tal Bir introduced the theatrical aspects of staging, 
fie ds dress to pop music and experimented in 
Es Wis styles and themes, often accompanying 
wies à new presentation of his visual image. 
Bosse hit albums include 7he Rise and Fall of 
torge 0 ust (1972); Diamond Dogs (1974), inspired by 
tor; MAD 5 book Nineteen Eighty-Four; Heroes 
achine ets Dance (1984). In 1989 he recorded Tin 
ite m part of a group of the same name. 
arth, in Pede his first film, The Man Who Came To 
niren 6. His other films include Merry Christmas 
; Esher (1983) and Absolute Beginners (1985). In 
phant Man made his Broadway stage debut in The Ele- 
Bowie w, 
ea born David Jones in Brixton, London. 
the Ameri € was a popular hunting tool and weapon 
With a hand ican frontier. It consisted of a short handle 
The end of guard and a long, wide single-edged blade. 
the blade curved to a sharp point. The blade 


àS abo 
tenp wt 25 to 40 centimetres long and about 4 to 5 
Metres wide, 


Bowling 491 


A bowie knife served as a hunting tool and a weapon. The one 
above dates back to the American Civil War (1861-1865). 


The first bowie knife is said to have been made in 
1830 by James Black, an Arkansas blacksmith. It was an 
improved version of a knife owned by the frontiersman 
James Bowie. Bowie's use of the knife popularized the 
design, and many imitations of the knife appeared. 
Many soldiers marched off with "bowies' to fight in the 
Civil War (1861-1865). However, interest in the knife de- 
clined soon after the war. Bowie-style knives made 
today are chiefly collector's items or hunting knives. 

See also Dagger. 

Bowling is one of the oldest and most popular indoor 
sports. Although essentially an American sport, it is be- 
coming increasingly popular in other countries, particu- 
larly Canada, Japan, and the Latin-American states. 

In bowling, the bowler rolls balls along a highly pol- 
ished wooden lane to try to knock down 10 pins. 

Scoring. A bowling game consists of 10 frames. Each 
bowler rolls the ball twice in each frame, unless a strike 
is scored. A strike occurs when the bowler knocks down 
all 10 pins with the first ball. It counts as 10 points plus 
the total number of pins the bowler knocks down with 
the next two balls that are bowled. With a strike, the 
scorer marks an X in the small square in the corner of 
the larger square on the score sheet. A spare occurs 
when the bowler knocks down all 10 pins with two balls 
in the same frame. It counts as 10 points plus the num- 
ber of pins the bowler knocks down with the first ball 
bowled in the next frame, The scorer marks a diagonal 
line (/ through the small square for a spare. Whena 
bowler fails to make a strike or spare, only the pins 
knocked down count, and no scoring is carried over to 
the next frame. If the bowler fails to knock down all the 
pins with the two balls in one frame, the scorer marks a 
dash (-) or the word "open" in the small square. 

A bowler must roll 12 consecutive strikes to score 
300, a perfect game. This includes one strike for each of 
the 10 frames, plus one strike for each of the two extra, 
or bonus, chances that a bowler receives for scoring a 
strike in the 10th frame. 

The ball is made of hard rubber or plastic. Balls used 
in leagues should not be more than 27 inches (69 centi- 
metres) in circumference, and should weigh from 6 to 
16 pounds (2.7 to 73 kilograms). Younger bowlers may 
use lighter balls. Most bowlers use a three-finger grip 
(thumb, middle finger, and ring finger), but some use a 
two-finger grip (thumb and middle finger). 
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Bowling is a popular form of recreation and an exciting sport. 
Every year, millions of people visit bowling alleys and roll balls 
to try to knock down the 10 pins. 


The lane is 62 feet 104; inches (19.17 metres) long, 

and 41 to 42 inches (1.04 to 1.07 metres) wide. The ap- 

` proach area, at the bowler's end of the lane, is at least 15 
feet (4.6 metres) long. A foul line separates the approach 
area from the lane. Shallow, hollowed grooves called 
gutters run along either side of the lane. A gutter is 9 
inches (23 centimetres) wide. Poorly aimed balls roll into 
a gutter. 

The pins are made of maple, with a plastic coating. 
Each pin stands 15 inches (38 centimetres) high and 
weighs between 3 pounds 6 ounces and 3 pounds 12 
ounces (1.5 and 1.7 kilograms). The pins stand on spots 
in a 36-inch (91-centimetre) sided triangle. The centre of 
each spot is 12 inches (30 centimetres) from the centre 
of the neighbouring spots. The pins are numbered from 
1 to 10, starting with the No. 1 (head) pin and counting 
row by row, from left to right. The No. 1 pin stands 60 
feet (18 metres) from the foul line at the far end of the 
lane. 

History. While the earliest evidence of bowling dates 
back to ancient Egypt, modern forms of the game can be 
traced back to the Middle Ages, In England, a 9-pin ver- 
sion of the game appeared as early as the 1100s. In the 
Netherlands, people played a similar game called Dutch 

Pins, and they took this with them when they emigrated 
to the New World during the 1600's. 

Bowling became increasingly popular in the United 
States during the 1800's and the mid-19005 it had be- 
come an accepted form of family recreation. Organized 
professional bowling began in the United States in 1959. 
Today, the International Bowling Federation (Fédération 
Internationale des Quilleurs, or FIQ, founded in 1951) 
sponsors a worldwide tournament for amateur bowlers 
every four years. 


Bowlplaying is an Irish game played with an iron ball 
on a road. Starting from a marked point, each player has 
a ball and throws it along the road as far as possible, 
After the ball comes to rest at a particular place, the 
player throws it again from that place. The game contin- 
ues till the players reach a marked finishing point. The 
winner is the player who reaches the finish in the least 
number of throws. The game's national body is An Bol- 
Chumann. It organizes annual national championships, 
Bowls is a game in which the players roll wooden, rub- 
ber, or composition balls at a smaller, target ball. Bowls 
is traditionally played out of doors on a smooth, grass 
plot called a green. The two versions of the game are 
called flat green bowls and crown green bowls. 

Flat green bowls. A standard bowling green is a 
level square plot. It consists of six to eight rinks (alleys), 
18 to 19 feet (5.5 to 5.8 metres) wide. Up to eight matches 
can be played at the same time. The game may also be 
played indoors on an artificial surface. $ 

The bowls (balls) vary in size from 44 to 54 inches 
(11.7 to 13.3 centimetres) in diameter and weigh no more 
than 34 pounds (1.6 kilograms). They are not round. One 
side of a bowl is larger than the other, and this shape 
causes the bowl to roll in a curving line. The players 
control the amount of curve by the manner and speed of 
their delivery of the bowl. They bow! from a rubber or 
plastic mat at each end of the rink. The target ball, called 
the jack, is round, white, and has a diameter of about 27 
inches (6.4 centimetres). The jack weighs about 10 
ounces (280 grams). d 

The game may be played by singles, pairs, triples, ot 
fours (teams of one to four players). The players try to 
roll their bowls as close as possible to the jack. nee 
also try to knock an opponent's bowl away from the jac 
or to knock the jack away from an opponents bowl. 

The first bowler, called the /ead, rolls the jack to B 
far end of the rink. The lead theri delivers the first bo 
as directed by the team's skip (captain). Then the leat 
the other team bowls. Opposing players alternate be 
until each player has delivered the permitted S m 
bowls. The skip bowls last. Each player uses four MR 
in singles and pairs, three in triples, and two in fours 
team scores one point for each bowl lying closer to 
jack than the nearest bowl of the opposing team. 

After both sides have delivered all bowls from E 
end of the rink, they have completed an end linning 
They play the next end from the other end of the Eh 
Games of pairs, triples, and fours consist ofa certai i 
number of ends, usually 12 or 14. A singles game ds 
ally played until one player has scored 18 or 21 po 
Tournament games may be longer. ; 

Flat green bouis dates back to ancient Egypt. px 
and Rome. It has flourished in England since the exis 
Today, about 20 countries have flat green bowls UE 
tions. These organizations sponsor annual toumo d 

Crown green bowls is played mainly in the sah 
lands and the north of England, on an outdoor gr a 
that measures at least 25 yards (24 metres) d 12 
slopes up to a central area raised on average 10 ingles, 
inches (25 to 30 centimetres). Most matches ES score 
and each player has two bowls. The first player eight 0 
21 points wins. There are no limits to the size, i RM 
bias of the bowls. The jack, unlike that in the flat s rinks, 
game, is also biased. The green is not divided in 


and each new end is started within one metre of where 
the jack was last placed. 

Box, or boxwood, is a slow-growing evergreen shrub 
ortree much used for hedges and as specimens on 
lawns, It grows in Southern Europe, Asia, and North Af- 
rica, and is common in England. In the United States, it 
isfound along the Atlantic Coast. 

e box tree may grow as high as 7.5 metres. It has 
small leaves, glossy on the upper side, and clusters of 
small, pale green, honey-scented flowers. There are also 
many cultivated varieties with grey-green and mottled 
leaves. The dwarf variety is used for edging flowerbeds. 
The wood is close-grained, hard, and heavy. It can be 
highly polished. Wood engravings are often cut from 
boxwood blocks. It is used in making mathematical in- 
struments, and, since Roman times, for making wind in- 
struments. 

Scientific classification. The boxwood belongs to the box 
family, Buxaceae. The common boxwood is Buxus sempervirens; 
the dwarf variety is B. sempervirens, variety suffruticosa. 
Boxelder is a species of North American maple whose 
leaves are different from the simple leaves of other ma- 
ples, The boxelder has compound leaves with several 
leaflets attached to a central stem. Boxelders are short- 
lived, but may grow to a height of up to about 20 me- 
tres, They do not make good shade trees because their 
wood is weak and their branches break easily. The trees 
are also sometimes poorly formed. 

See also Maple. 


E contine classification. The box elder belongs to the 
ple family, Aceraceae. It is classified as Acer negundo. 


= 


Boxel : 
lave pud leaves differ from those of other maples. Boxelders 
pound leaves with several blades, /eft Leaves of other 


mapl 
Pies, such as the sugar maple, right, have a single blade. 


B T 
ms dm medium-sized dog. It was developed by 
STET e Bullenbeisser mastiff with the bulldog by 
and AD breeders in 1850. It was bred for bear hunting 
ull baiting. 
and tan is stocky and muscular. It moves quickly 
fawn- or 5 alert manner. Its coat is short, shiny, and 
Oxer has rindle-coloured. Sometimes it is striped. The 
es. It is deep, strong chest; a wide skull; and large 
ighs fro, to 63 centimetres tall at the shoulder and 
War do, m about 25 to 35 kilograms. It is often used as 
See as and as a guide for the blind. 
Boxer Sk og (picture: Working dogs); Dog, Guide. 
ina in a Ilion was a bloody uprising in northern 
00 in which hundreds of Chinese and more 
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Box is an evergreen shrub or tree often used for hedges. It has 
small glossy leaves and clusters of small scented flowers. 


than 200 persons from other countries were killed. The 
Boxer Rebellion climaxed a movement in the late 1800s 
against the spread of Western and Japanese influence in 
China. 

The movement was started by a secret Chinese soci- 
ety called Yihequan (Righteous and Harmonious Fists). 
This society was originally connected with the White 
Lotus sect, which opposed the Manchus, the rulers of 
China. Westerners nicknamed members of the group 
Boxers, because they practised gymnastics and callis- 
thenics light exercises). In the 18905, the Boxers began 
to oppose the spread of foreign influence in China. 
Many other Chinese shared these anti-Western feelings, 
and even the Manchus secretly approved of the move- 
ment. 

In 1900, the Boxers set out to destroy everything they 
considered foreign. They slaughtered Chinese Chris- 
tians, missionaries and other persons from foreign 
countries, and anyone they found who supported West- 
ern ideas. They burned houses, schools, and churches. 
When foreign diplomats in Beijing sent out calls for 
troops, the Manchu government declared war against 
the foreign powers. 

Boxers and government troops besieged the /ega- 
tions (official residences of foreign diplomats) in Beijing 
from June 21 to Aug. 14, 1900. Foreign guards, civilians, 
and Chinese Christians courageously resisted the on- 
slaught. Finally, a rescue force from eight countries 
crushed the uprising. 

On Sept. 7, 1901, the Manchu government and repre- 
sentatives of 11 other countries signed a final settle- 
ment, called The Boxer Protocol. China agreed to exe- 
cute several officials and punish many others, destroy 
many forts, and to pay about 330 million U.S. dollars in 
damages. In 1908, the United States returned part of the 
money it had received, to be used for educational pur- 
ain and Japan later did the same. 


poses. Brit 
China (History: The fall of the Manchus). 


See also 
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Boxing 


Boxing is a sport in which two fighters battle each 
other with their fists. The boxers wear heavily padded 
gloves and fight in a square, roped-off area called a ring. 
A good bout between two well-matched fighters is a 
fast, violent display of strength and skill. The boxers 
throw powerful punches as each tries to win the bout 
on points, knock his opponent unconscious, or force 
him to give up the fight. At the same time, each boxer 
must guard his head and body against the other's 
punches by dodging or blocking the blows. The action 
may range all over the ring as the fighters weave about 
or press forward to create openings for blows. Good 
boxers must be strong, quick, skilful, and in excellent 
physical condition. They also should have the courage 
and determination to fight in spite of pain and exhaus- 
tion. 

Boxers fight as amateurs or professionals. Most ama- 
teurs compete as members of an organization or a team, 
and some box in tournaments. Amateurs may not accept 


Professional weight classes 


WBA weight class WBC weight class In pounds 
Heavyweight Heavyweight Over 190 
Cruiserweight Cruiserweight 176-190 
Light heavyweight Light heavyweight 169-175 
Super middleweight Super middleweight 161-168 
Middleweight Middleweight 155-160 
Junior middleweight Super welterweight 148-154 
Welterweight Welterweight 141-147 
Junior welterweight Super lightweight 136-140 
Lightweight Lightweight 131-135 
Junior lightweight Super featherweight 127-130 
Featherweight Featherweight 123-126 
Junior featherweight Super bantamweight 119-122 
Bantamweight Bantamweight 116-118 
Junior bantamweight Super flyweight 113-115 
Flyweight Flyweight 109-112 
Junior flyweight Light flyweight 106-108 
Minimumweight Strawweight Under 106 


A boxing match is fought in 
a roped-off area called a ring, 
The floor has a canvas cover- 
ing stretched over felt or 
foam rubber. A referee in the 
ring makes sure the two box- 
ers obey the rules. In this 
photo, Muhammad Ali, /eft 
defeated Sonny Liston to win 
the heavyweight champion- 
ship in 1964. 


money for boxing. Professionals fight for money and are 
often called prizefighters. 

Boxing began thousands of years ago, and for much 
of its history was an extremely brutal sport. Modern box 
ing enjoyed great popularity from the 1920's to 1940s. 
But spectator interest then declined. Today, only top 
professional championship bouts and competition in 
the Olympic Games draw widespread attention. 

Boxing has been criticized as a dangerous sport. 
Some boxers have suffered permanent injury from 
blows to the head. A few boxers have even died as a re- 
sult of punches that they have received during a fight. 


Boxing regulations 


This section describes the boxing rules followed in 
international and Olympic Games competitions. The 
rules differ somewhat between amateur and profes- 
sional boxing. ) m 

Weight classes. Boxers compete in classes, or 
sions, based on their weight. To fight in a particulate 
class, a boxer may not weigh more than the maximu! 
for that class. 


Amateur weight classes 

tional 
- e es 

In kilograms 

1 
Super heavyweight eu : 
Heavyweight 76-81 
Light heavyweight 72-75 
Middleweight 68-71 
Light middleweight 64-67 
Welterweight 61-63.5 
Light welterweight 58-60 
Lightweight 55-57 
Featherweight 52-54 
Bantamweight 49-51 
Flyweight Under 49 


Light flyweight 


The ring is a square platform. It may measure from 
13073 metres on each side. For professional champi- 
onship fights, the boxers may select the size of the ring 
within these limits on the approval of the local boxing 
commission. At least three ropes, attached to a post at 
tach corner, surround the ring. The floor of the ring has 
acanvas covering stretched over felt or foam rubber. 
The ring floor stands 0.9 to 1.2 metres higher than the 
floor of the arena. 
permet A boxer's hands are wrapped in soft 
hatha engages, Over the bandages, he wears padded 
Peai loves. The gloves soften his punches and help 

Bs is hands as well as his opponent from injury. 
A ri wear trunks and lightweight shoes that lace to 
ee ie the ankle. A gumshield of hard rubber pro- 
iie e teeth, and a plastic cup protects the sex organs. 

queue professionals wear a protective leather 
dm When training. Amateurs may also wear a helmet 
cules petition, though professionals do not. The helmet 
5the back and sides of the head and the ears. 
E reed of a boxing match are called rounds. 
Matches k, lasts two or three minutes in amateur 
QR. ounds in major professional bouts last three 
Hod hee n all matches, there is a one-minute rest pe- 

A etween rounds. 
fal bout may be scheduled for 4 to 15 
rounds, A lost professional championships last 12 or 15 
ihr mateur fights last 3 to 6 rounds. All amateur 

Fees are scheduled for 3 rounds. 
onner cials, During a round, the referee is the 
the ee, in the ring besides the boxers. He sees that 
MR. obey the rules. The referee warns a boxer 
itinga esa rule. He may disqualify a fighter for com- 
än then mi violation or too many violations. In Brit- 
nthe cae alone scores professional fights. 
Stored by 4 S and elsewhere, professional fights are 
Tingside o e referee and two judges who sit at the 
+ Olympic bouts and amateur championship 


hts require five į 
"equire five judges. The timekeeper keeps track of 
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Early boxing champions in- 
cluded James J. Corbett, /eft, 
and Bob Fitzsimmons, right. 
Corbett defeated John L Sulli- 
van to win the heavyweight 
title in 1892. Fitzsimmons de- 
feated Corbett for the champi- 
onship in 1897. Fitzsimmons 
also held the middleweight 
and light heavyweight titles 
during his career. 


the time and sounds a bell to signal the beginning and 
end of each round. A doctor is present at every bout to 
provide medical treatment and also to advise the ref- 
eree how serious an injured fighter's condition may be. 

Scoring a fight. A boxer wins a fight by (1) a knock- 
out, (2) a technical knockout, or (3) a decision. Some- 
times, a professional bout may end in a draw, with nei- 
ther fighter declared the winner. Amateur fights cannot 
end in a draw. In a close bout, the amateur who showed 
better style or committed fewer violations may win. 

A knockout, or KO, occurs when a boxer is knocked 
down and does not get up within 10 seconds, as 
counted by the referee. If a round ends while a fighter is 
down, but before 10 seconds have passed, the fighter is 
"saved by the bell." 

A technical knockout, or TKO, occurs when a boxer 
is judged physically unable to continue fighting. Such a 
judgement may be made by the referee, the ringside 
doctor, the fighter himself, or the fighter's assistants. 

A decision results when two boxers fight the sched- 
uled number of rounds without a knockout or a techni- 
cal knockout. The appropriate officials then decide the 
winner. In professional bouts, the officials may declare 
the fight a draw. A decision may be unanimous, with all 
the officials agreeing on the winner. Ora decision may 
be split, with the victory going to the boxer judged the 
winner by a majority decision. 

A decision is based on either the round or point sys- 
tem of scoring. In the round system, the officials decide 
individually after every round which fighter won that 
round or whether it was a draw. At the end of the bout, 
each official votes for the fighter he has awarded the 
most rounds. 

In a point system, the officials separately award each 
fighter a number of points after every round, based on 
his performance. At the end of the fight, each official 
adds up all the points he has given to each boxer. The 
boxer scored as the winner by a majority of the officials 


wins the bout. 
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All decisions in international amateur fights are based 
on the 20-point-must system. Each official awards the 
winner of a round 20 points. The loser receives 19 
points or fewer, depending on how the officials judged 
his performance. If the round is judged even, each 
fighter gets 20 points. 

Fight rules. A boxer may not hit below the belt, on 
the back of the head, or strike an opponent who is 
down, even on one knee. Such actions are called fouls. 
Other fouls include kicking, tripping, wrestling, holding, 
hitting an opponent's eye with the thumb of the glove, 
hitting with the forearm or the inside of the glove, but- 
ting with the head, or using the elbows. A boxer who 
commits a foul is warned by the referee and loses 
points. Too many fouls may result in the boxer being 
disqualified. 

When a fighter is knocked down, his opponent must 
go to the farthest neutral corner—one of the two cor- 
ners not occupied by either boxer between rounds. The 
referee then begins the count. If the fallen boxer rises, 
the count is ended. In amateur and some professional 
bouts, a fallen boxer must take a mandatory eight-count. 
If a boxer in an amateur fight is knocked down three 
times in one round, his opponent wins the match ona 
hee The same rule also applies to many professional 

outs. 


Attacking boxin 
skills d sd 


Each boxer develops an attacking style 
best suited to his abilities. For example, 
some fighters rely on speed, and others 
on strength. But all boxers adopt a basic 
stance (posture) and use certain key 
punches. The stance and four of these 
punches are shown on the right. The 
proper stance provides a boxer with the 
greatest possibilities for defence as well 
as for offence. The stance shown here is 
used by right-handed boxers. Many left- 
handers adopt the same stance, though 
others reverse it. 


The basic stance helps a boxer move 


Boxing skills 


In time, every boxer develops his own style. But all 
boxers use the same techniques of attack and defence, 
In the ring, a boxer adopts a basic stance (posture) that 
helps him move quickly and easily. A right-handed box- 
er keeps his left side toward his opponent and stands 
with his feet about shoulder width apart. The boxer 
holds his left fist a short distance in front of the left 
shoulder and his right fist just to the right of the chin. He 
keeps his elbows close to the body to protect the ribs, 
Many left-handed boxers adopt this same stance, 
though some of them reverse it. The basic stance puts a 
boxer in the best position to avoid or block the punches 
of his opponent and to throw effective blows. 

To create openings for his punches, a boxer uses vari- 
ous feints and combinations. A feint is a faked punch. 
For example, a boxer may make a feint with his left hand 
and then deliver an actual blow with his right hand. A 
combination consists of two or more punches in a row. 

Good boxers keep in top physical condition. They do 
much roadwork—that is, running and jogging—to de- 
velop endurance. They skip to improve their footwork, 
and practise their punching ability on punchballs. When 
training for a bout, boxers practise under fight condi- 
tions by boxing with sparring partners. 


The straight right is probably the most 


The uppercut is a short punch delivered 
with an upward motion. A boxer first low- 
ers his fist and bends his knees. As he be- 
gins the upward swing, he pivots on his 
right foot and straightens his knees. 


quickly and easily. He keeps his left foot 
in front of the right one. He holds his left 
fist before the left shoulder and his right 
fist to the right of the chin. 


The left jab is a punch to the head. A 
boxer snaps his left fist out in a straight 
line from his shoulder. As he delivers the 
jab, he steps toward his opponent with 
his left foot. : 


powerful punch. A boxer's whole right 
side swings forward as he delivers tl ; 
blow. His arm should be completely e* 
tended as the punch lands. 


ide. AS 
The left hook is a blow from the sid 
a boxer starts the punch. he p j 
left foot. He then swings his ' for 
arc, moving the left side of his body 
ward as he lands the blow. 


Professional boxing 


Financing. Professional boxers fight for money in 
bouts arranged by promoters. A promoter may be an in- 
dividual or a corporation. The promoter rents an arena 
orstadium, settles the amount to be paid to each boxer, 
sells tickets, and makes all other necessary arrange- 
ments. The promoter may be able to sell television, and 
radio rights for an important bout. 

The promoter schedules several matches for the 
same evening. The main event features two top boxers. 
Several preliminary bouts between less important box- 
ers come before the main event. Most preliminary bouts 
are scheduled for four or six rounds. 

Most professional boxers have a manager to handle 
their business affairs. The manager makes agreements 
with promoters for bouts, hires the fighter's employees, 
and sets up a training camp. The manager may get up to 
athird of the prize money. A boxer's employees include 
trainer and one to three seconds. The trainer drills the 
fighter in boxing techniques and directs strategy during 
bouts. The seconds assist the boxer between the rounds 
ofa fight. 

Promoters generally pay less-experienced boxers a 
fat fee, Well-known fighters usually receive a percent- 
age of the gate (ticket receipts). They also share in the 


Defensi 
rit ive boxing 


Indefensive boxing, a fighter may use a 
umber of techniques to avoid his oppo- 
nents punches or make them ineffective. 
Agood defensive boxer can guess what 
offensive strategy his opponent will use. 
Asaresult, he can respond with the 

piper defence. Several basic defensive 
techniques are shown on the right. 


Clinching stops an opponents attack. To 
clinch, a fighter grasps and holds his op- 
ponent’s arms so they cannot be used. A 
boxer clinches when he is tired or has 
been stunned by his opponents punches. 


ing is a methot 


E i 
a à manoeuvre in which a 
toavojg 55 his head to the left or right 


id an o) ^ i 
on Ppponent's blow. By movin: 
lys head, a fighter stays in position 


1090 oui 
Quickly onto the attack. kept close to the 


d of turning aside a 
blow with the glove or forearm. A punch 


can be parried to either side or 


| The elbow of the parrying arm is 
Var dose body to protect the ribs. 
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profits from the sale of any entertainment rights. 
Regulation. The World Boxing Association (WBA) 
and World Boxing Council (WBC) are international or- 
ganizations that recommend rules to their members. 
Each organization names its own list of world champi- 
ons. The two lists often differ. The WBA and the WBC 
allow a boxer to hold only one championship at a time. 


Boxing in Britain and Ireland 


Boxing, both amateur and professional, is a popular 
sport in Britain and Ireland, though it declined in popu- 
larity during the 1970s and 1980's, when some amateurs 
turned to judo or karate instead. There are more than 
20,000 amateur boxers in Britain and Ireland, and more 
than 700 professionals. 

Boxing in Britain has two controlling authorities—the 
Amateur Boxing Association (ABA) for amateur boxers 
and the British Boxing Board of Control (BBBC) for pro- 
fessional boxers. 

Amateur boxing. There are more than 1,000 amateur 
boxing clubs in Britain and Ireland. They provide in- 
struction and training facilities for young boxers. The 
ABA, which was founded in 1880, organizes national and 
international amateur boxing matches. The Irish Ama- 
teur Boxing Association operates in Northern Ireland 
and in the Republic of Ireland. 


Ducking is one way to avoid blows 
aimed at the head. A boxer can duck a 
blow by stepping toward his opponent 
and bending at the knees and waist. The 
punch will then pass over his head. 


Blocking is a technique to stop a blow 
before it reaches the head or body. A 
boxer blocks most punches to the head 
with his glove. He blocks most body 
blows with his forearm or elbow. 


down- 
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Professional boxing. Many amateur boxers become 
professionals. The supreme authority in professional 
boxing is the BBBC, founded in 1929. For purposes of 
administration, it has divided Britain into eight areas, 
each of which has a council. The area councils can make 
recommendations to the central authority. There is no 
professional boxing in the Republic of Ireland. 

A professional boxer must have a licence to box. 
When he applies or reapplies for an annual licence, he 
is given a strict medical examination. When a boxer is 
knocked out, he is suspended for 28 days for his health. 

The Lonsdale Belt is awarded to every winner of a 
British boxing title. The belt becomes his property if he 
successfully defends his title twice. “Bombardier” Billy 
Wells successfully defended his British heavyweight 
title 14 times, 

Famous British world champions include John Conteh 
(light heavyweight), Bob Fitzsimmons (heavyweight), 
Lloyd Honeyghan (welterweight), Freddie Mills (light 
heavyweight), and Randolph Turpin (middleweight. 

The Irish boxer Barry McGuigan was world feather- 
weight champion from 1985 to 1986, 


Boxing in Australia and New Zealand 


Boxing, both amateur and professional, is also a pop- 
ular sport in Australia and New Zealand. 

Organizations. The Australian Boxing Federation, 
formed in 1967, competes with Stadiums Pty. Ltd., 
formed in 1914, for control of professional boxing in 
Australia, The Amateur Boxing Union of Australia, 
formed in 1924, controls amateur boxing in Australia. In 

New Zealand, the New Zealand Boxing Council and 
South Pacific Association vie for control. 

World titles have been won by eight Australians and 
one New Zealander in professional ranks, namely Aus- 
tralians Jimmy Carruthers (bantamweight), Lester Ellis 
(junior lightweight), Jonny Famechon (featherweight), 
Jeff Fenech (bantamweight; featherweight), Young Griffo 
(featherweight), Rocco Mattioli (junior middleweight), 
Barry Michael (junior lightweight), and Lionel Rose (ban- 
tamweight), and New Zealander “Torpedo” Bill Murphy 
(featherweight), 

History. The first boxers in Australia were convicts 
transported from Britain in the early 1800s, Larry Foley, 
known as the father of Australian boxing, taught many of 
the great boxers of the 1880's and 1890's, including 
Frank Slavin, Jim Hall, Jim Barron, Peter Jackson, and 
Young Griffo. Foley promoted the Griffo-Murphy bout of 
1890, the first world title fight held in Australia. 

Hugh D. Mcintosh began a new era in Australian box- 
ing when he built Sydney Stadium for a world heavy- 
weight title fight between champion Tommy Burns of 
Canada and Australian Bill Squires. On Aug. 24, 1908, 
Burns won by a 13th-round knockout. 

The world bantamweight title fight between Jimmy 
Carruthers and Henry “Pappy” Gault, at the Sydney 
Sports Ground in 1953, broke Australian attendance and 

gate receipts records. About 32,500 persons paid 84,000 
Australian dollars to see Carruthers win. 


History 


Ancient times. Boxing is one of the oldest known ` 
Sports. Stone carvings indicate that the Sumerians, who 
lived in what is now Iraq, boxed at least 5,000 years ago. 


Boxing was a brutal spectacle in ancient Greece, Two 
young men would sit on flat stones, face to face, with 
their fists wrapped in thongs (strips of leather), Ata sig- 
nal, they began to hit each other until one of them fell to 
the ground unconscious. The other man then continued 
to beat his opponent until he died. 

The Romans also staged brutal matches, On their 
hands and forearms, the fighters wore cestuses, which 
consisted of leather straps plated with metal, The fight- 
ers were allowed to stand and move about within a 
small area. In time, the sport became so savage that the 
Romans forbade the use of cestuses. In the first century 
before Christ, they prohibited boxing completely. 

The beginning of modern boxing. Boxing almost 
disappeared as a sport until the late 1600's, when it reap- 
peared in England. But it remained a cruel sport, and 
many fighters were crippled, blinded, or even killed. 

In the early 17005, James Figg, one of England's most 
famous athletes, introduced modern boxing. In Figgs 
day, boxing involved much wrestling. Figg became suc- 
cessful by punching instead of wrestling. In 1719, he 
opened a boxing school in London and began to teach 
his style of bare-knuckle (gloveless) fighting. 

Figg's boxing rules were still brutal, however. For ex- 
ample, one rule required that boxers continue to fight 
without rest periods until one man could not go on. In 
1743, Jack Broughton, a well-known English boxer, intro- 
duced new rules. Under Broughton's rules, a fight 
ended when one man was knocked down and could not 
get up within 30 seconds. But bouts were still continu- 
ous. Broughton's rules, with some additions, became 
standard for all bouts. They were known as the London 
Prize Ring Rules and helped make boxing less savage. 

From bare knuckles to gloves. The first interna- 
tional championship bout took place on April 17, 1860, 
at Farnborough Common in England. Tom Sayers of 
England fought John Heenan of the United States. Say- 
ers, a small middleweight, was fighting a heavyweight, 
and his right arm was badly damaged early on in the 
fight. But he survived 42 gruelling rounds. At that point. 
the crowd broke the ropes and the police intervened. 
The fight was declared a draw. d 

Most experts agree that Jem Mace was the first Ws 
ern, scientific boxer in England. He claimed the Britis! 
championship in 1861 and became world champion, 
under London Prize Ring Rules, in 1870. 

In the mid-18605, the Marquess of Queensberry e 
English sportsman, sponsored a new boxing code 7 
rules. The Queensberry Rules were first used in 1872, 
and they have been used throughout the world no 
since with only slight changes. The rules require bo s 
to wear gloves. They also call for three-minute roun 
with a one-minute rest period between rounds. The not 
rules further state that a man down on one knee mn lo 
be struck and a fallen man must be given 10 secon 
get back on his feet. "ned US 

In 1882, John L Sullivan, an American, claime otha 
world bare-knuckle championship. But he realize’ dii 
there was no future in bare-knuckle fighting. s 
therefore joined a travelling theatrical group an ee 
gloved boxing matches throughout the United Sta x 

During the 1880's, Sullivan occasionally took Er le 
from theatrical appearances to defend his bare" ime in 
championship. He defended the title for the last 


889, when he defeated Jake Kilrain in the 75th round. 
The fight was the last world heavyweight bare-knuckle 
championship ever fought. In 1892, Sullivan fought 

james J. Corbett to decide the heavyweight champion- 
ship under the Queensberry Rules. Corbett knocked out 
Sullivan in the 21st round. 

The early 1900's. In 1921, U.S. heavyweight cham- 
pion Jack Dempsey beat his French challenger Georges 
Carpentier for the world championship. Dempsey 
reigned as heavyweight champion from 1919 until 1926, 
when Gene Tunney defeated him for the title. When 
Dempsey and Tunney fought again in 1927, more than 
100,000 people paid 2,658,660 U.S. dollars, a record at 
that time, to watch. Tunney won the fight on points. 

Joe Louis became one of the most famous boxers of 
the early 1900's. He held the heavyweight title longer 
than any other fighter—from 1937 until he retired in 
1949, Louis came out of retirement in 1950, but lost to 
the heavyweight champion, Ezzard Charles. He then won 
several bouts. In 1951, in his last fight, Louis was 
knocked out by Rocky Marciano. 

The mid-1900's. Archie Moore, Sugar Ray Robinson, 
ind Rocky Marciano were three of the greatest fighters 
of the 1950s. Moore held the light heavyweight title 
from 1952 to 1961. Robinson was the welterweight 
champion from 1946 to 1951 and then went on to win 
the middleweight crown five times. Marciano was the 
heavyweight champion from 1952 to 1956 and won all 
bis 49 professional fights. 

Attendance at boxing matches declined during the 
1950s with the rise of television. Many fans preferred to 
Watch major fights on TV rather than attend in person. 
Asaresult, small boxing clubs, where fighters got their 
start, were forced out of business. In time, the general 
public's interest in boxing decreased to the point where 
Wly some championship bouts were televised. 

Recent developments. Muhammad Ali became one 
ofthe most colourful fighters in boxing history and 
eg stimulate renewed interest in the sport in the 
960s and 1970's, Ali won the heavyweight title in 1964 
m àn upset victory over Sonny Liston. By the end of 
à 5 career in 1980, Ali had become the first heavyweight 
win the championship four times. 

E generation of fighters sparked even greater in- 
9 n boxing during the 1980s. One of the most pop- 
lee Sugar Ray Leonard. He won a gold medal in 
ih d the 1976 Olympic Games. During the 19805, 
es fought several spectacular bouts. After winning 
BC welterweight title in 1979, he fought Roberto 
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Durán twice in 1980, first losing his title and then regain- 
ing it from Durán. In 1981, Leonard defeated previously 
unbeaten Thomas Hearns for the WBA welterweight 
title. Leonard retired in 1984 but returned to boxing in 
1987 to defeat Marvin Hagler for the WBC middleweight 
championship. Hagler had held the title since 1980. 

The most important fighter in the heavyweight divi- 
sion by the end of the 1980s was Mike Tyson. In 1986, 
Tyson became the youngest heavyweight champion in 
boxing history when he won the WBC title at the age of 
20. Tyson defeated Trevor Berbick in that fight. In Febru- 
ary 1990, Buster Douglas knocked out the previously un- 
defeated Tyson to win the heavyweight championship in 
one of the greatest upsets in boxing history. Late in 1990, 
Evander Holyfield defeated Douglas to become world 
champion. After losing to Riddick Bowe in 1992, Holy- 
field regained his title in 1993. However, Holyfield was 
beaten in 1994 by 45-year-old George Foreman, who be- 
came the oldest heavyweight champion ever. 

See the tables with this article for lists of WBA and 
WBC champions. 


Related articles in World Book include: 
Ali, Muhammad Marciano, Rocky 
Carruthers, Jimmy Mills, Freddie 
Dempsey, Jack Olympic Games (table) 
Fitzsimmons, Bob Queensberry Rules 


Jeffries, James J. Robinson, Sugar Ray 

Johnson, Jack Sullivan, John L. 

Lonsdale, Lord Tunney, Gene 

Louis, Joe Tyson, Mike 
Outline 


I. Boxing regulations 


A. Weight classes E. Fight officials 
B. The ring F. Scoring a fight 
C. Equipment G. Fight rules 
D. Time periods 

II. Boxing skills 

Ill. Professional boxing 
A. Financing B. Regulation 


IV. Boxing in Britain and Ireland 

A. Amateur boxing B. Professional boxing 
V. Boxing in Australia and New Zealand 

A. Organizations B. History 
VI. History 


Questions 


What is a technical knockout? 

What part did John L Sullivan play in boxing history? 

What are the Queensberry Rules? 

What does a proe oer i 

What is a feinf? A combination: 

During a fight, what are the duties of the referee? Of the judges? 


Until the early 1960's, boxing champions were appr 


World Boxing Association (WBA). In the early 19605, 
champions. In addition, some boxers claimed champi! 
ganizations. The table below lists champions recognize! 


fun 
Boxer 
Weavywei Years Boxer 
li 
Ws) rats (WBA) 193032 Max Schmeling 
Mim lamai alian 193233 Jack Sh 
k 
pur] dapes. Corbett 19334 Primo Camera 
i simmons 193435 Max Baer 
MaS James J, Jeffries 193537 James}. Braddock 
rd Tomes eas 193749 Joe Louis 
i 1949-51 
Wii feck Johnson 1951-52 Joe Walcott 
Risas fess Willard 195256 Rocky Marciano 
Rea Gok Demps 195659 Floyd Patterson 
EX None Y 183840 Inger Johansson 
1960-62 


coved by the National Boxing Association, now called the 
the World Boxing Council (WBC) also began recognizing 
ionships or were recognized as champions by other or- 


d by the WBA and the wBC. 
Years Boxer Years Boxer 

1982-83 Michael Dokes. 
i Muhammad Ali 198384 Gerrie Coetzee 
196567 Ernie Terrell 198485 Greg Page 
1967 Muhammad Ali 1985-86 Tony Tubbs 
196870 Jimmy Ellis 1986 Tim Witherspoon 
197073 Joe Frazier 198687 James Smiti 
197374 George Foreman 1987-90 Mike Tyson 
197478 Muhammad Ali 1990 Buster Douglas 
1978 Leon Spinks 199092 Evander Holyfield 
1978-79 Muhammad Ali 199293 Riddick Bowe. 
197980 John Tate 199394 Evander Holyfield 
198082 Mike Weaver 1994- George Foreman 
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Boxing champions 
Werk) Boxer 
Hean Years Boxer 
tet Sy Uon Wu Sugar Ray teonad 19473 sear 
-71 3 
bE gh bat fh 190920... fof Hardin 8 Ed ach Wenn: Years — Boxer 
197378 George Foreman WS Jef Harding 1978 © Koichi Wal Welterweights (WBC) 
uhammad 1 vichi Wajima -i ile Cri 
u^ Nora Super maddloweiyhts (WBA) Ee MESE sae Enea 
lens ary Holmes 198788 — Chong pd ae WBA) 1978-79 Masashi ‘Kudo isese — Code Gri i 
Pn Tim Withers; 988-89 Fulgencio Obelmeji E a MAN 1969.70 — Jom Nemes 
3ao — Pmion homes. [CN elmejias  Jagl-g2 Tadashi Mihara o yon Bily badus” 
Ee a Tp EL 1982-83 noe 1971-73 lose Nápoles 
1990 — Buster uolas 1992- Michael Nunn Mot Durán 197679 John Stacey 
vane i + e McCall 79 r lomino 
1992 eee omed Super middl 1987-909» Julian ela 1973 g Wilired Benitez 
19294 L e leweights (WBC 391 bib Sugar Ray Li 
1 Giver Metal m Sugar Ray Leonard ) 199- Vinnie pz3 1980-82 Roberto n 
" 
Juni ` 1992- 3 Mauro Calvano oma 1983-85 oe pce f Leonard 
lel 85-i 
en heavyweights (WBA) nn Super welterweights 198586 Donald Curry 2i 
982-84 Mid ights (WBC) Lloyd 
Tu ed ONT Hl Ocio iddleweights (WBA) 1963-65 ^ Sandro Mazzinghi 198788 Jorg Honeyghan 
lasses DAGROM 1908 Stanley K 196586 Nino Benven nghi jose (Rod More 
1986-88 Dwight Muhammad Qawi 19010 Si mien 12620 rede Li LONE D n 
Taoufik Bell 1 tanley Ketchel 197071 ie Little Maurice Block 
1 jelbouli 91013 Cai i 1 er 
1369-51 Robert Daniels 1913 Disputed 1971-74 Capelo Don 1991-1993. Simon Brown 
Bobby Czyz iisa Genge th 1962 Orcan Aled 1693. 595 Pena Wi 
n 
Cruiserwei uA M MeCoy ^ [- HN] Wajima. Mor 
TR ights (WBC) Ste ZOE Mika 1373, Miguel De Oliveira Junior welterweights 
1980 Marvin Camel Tee a 4 [ohoo Wilson, 197877 — Eckhard Dag ie Tee (WBA) 
1982083 — Sa Cordons" 1926 Tor How VLANI Roto Mattioli 1946.59 Dillon deacti 
198385 Carios Detes 192631 Mickey Walke 197 Maurice Hope 123880 Caos Ome n 
Mio ames m ETENIM el (Pee » Ie wyrired Benitez paced Duilio Loi 
T M M E — Beu 
1989-90 Evander Holyfield 193839 e Hostak 1987-88 Lupe Aquino IE Roberto Cruz 
1990.91 Carlos DeLeon 1939.40 oll Krieger 198889 Donald Cur Rosi 1965-66 [xs Perkins. 
1991- Massimiliano Duran Tu ^ Hos 1989 Dopald Cure, I S rios Hernández 
naclet Wamba 1947.48 Ha UN 1989.90 [: HN educi 1967-68 pane Ko papopolo 
Light hean J240 Tony Zale oe erty Norri: 1968-7] Nicolino Loch 
Light heavyweights (WBA) 1855 Marsel Corda : WIL Allon trazer 
m JackRoot 14951 Jake LaMotta n Welterweights ( 192-6 Antonio Cervantes 
los George Gardner 135) Sugar Ray R 1900 ights (WBA) 76 — Wilfred Benitez 
1 Bob Fitzsimi Si Raga Ar non toon Rube Ferns 1977.80 Antonio Ce 
IE OBrien Ue Rare 130001 Matty Matth 1980-83 Aaron Pr vanes 
191216 Jack Dillon 198355 BeBe Olen en a Rube Fems i964 ^ — Johnny Bum 
dt. atting Levi 195557 — Su Mani 150108 Joe Walc Ad 1984-85 ^ Gene ampia 
32022 Georges Carpeh 185957 Sugar Ray Robinson 30 Dixie Kid 198536 Ubaldo Sacco 
12 Conner 1957 Cia 19006 Joe Walcot |—— 2 s 
197223 Harry Greb i 195758 — Casmen Basho 1906-07 Honey Mellod 198790 Juan Marin Coggl 
192, — Gene Tunne 195859 Sugar Ray Rory 190710 Mike Sullivan ” 1905 Loreto Gara 
19225 Mile MeTigue isse Cenerullmer in 91018 Disputed 7 Mors Edwin Rosario 
19252» ‘paul Berlenbach 136263 Dick Tiger io) poe 2 Akinobu Hiranaka 
1927-29 pem isese prey Siardello iis — ente 1992. Morris East 
930-32 oughran 1966-67 ler 1926-27 yy Walker 
ee Cee” o Ww acral MES peus Super ii 
$ ob Oli 68 E nuti Ja -70 Pedro Adi 
193539 John Henry Lewi 196870 NIU Beni 1930 ne iee 19870 EAT 
HE Melo Betina" > 197077 Carios Monzon 183031 Tommy Freeman UEM rre 
i à 
194 Billy Conn fond 187778 Rodrigo Valdes 193132 Jack Thompson HOSTS MR Me 
I Gus Le: joridis 1979.80 igo Corro 932.33 ard 1976-78 ^ Saensal 
194850 Renh 1980 Vito Antuofermo 1933 jackie Fields JC. TAE Muangsrin 
EOS Joey Maxim 138087 Manin ie 135354 ny Melamin L8 Manb 
le B: ~ 
» M | | Est. — Bi Bos 
1965-66 Jo: le Pastrano 1993.94 teggie Johnson 1938-40 ney Ross 1985-86 illy Costello 
E mum 8 E M E XM 
jol -8 
1971-72 VEU LUN Middl 1946 Freddie Cochrane 1987 Tsuyoshl Hamad 
1972-74 Bi te Rondon leweights ( 194651 larty Servo 1988. ne Arredondo 
1974-78 va Foster 196263 Di WBC) 1957 Sugar Ray Robin: J Es Roger Mayweather 
1978-79 Hector Galindez 196568 josh diger 151 ., Johnny Bratton son k Julfo Cesar Chavez 
79 'ssman 1965.66 jello 1954- vilan 
197920 Metr Galindez deser Dick LN ieee? Johnny Saxton Lightweights (WBA) 
dis Edde Mustain ‘Muhammad Sa Eu d BS f èr men Basilio 1808-90 batting Nelson 
7 Mi inks R70. Nine Bore 1956-57 Johnny Saxton 1910-12 Ad We 
1987 Marvin Jonnson 19704 — Dino Benvenuti 1958 Carmen Basili 1291 1 Wolgast 
199.1991 VAS Stewart 1974-76 rlos Monzón 12860 Virgil Akins la wield MU Ritchie 
199192 VAi il 19762; Rodrigo Valdes 1956) Don Jordan 191725 Freddy Welsh 
IE lran rd Te 197729 cados Monzón 1961 Benny Paret 1925 Penn? Goodrich 
LIUM SES Magnam Ms Bemmi" 132-26 Rocky Kansa 
Vito Antu 263 É 1926.30 Sammy Mandell 
Light 980 Ao A uofermo 1963 Emile Griffith 1930 Al Singer 
m4 PM (WBC) toe Marv Hazler 1963.66 — Ende Coat 1930.33 Tony Canzoneri 
jee Wilia Pasiano 1383.93 Sgar Ray Leonard 138869 Curtis Sea 193335 Barney Ros 
196668 — Dick toe 1988-89 lomas Hearns 197 José Napole: 1936- ny canana 
1968.4 — Bob pott 1989.90 — top Berkley 197071 Billy Backus 13638 Lou Ambers 
1974.77 pu Foster 1990-93 Roberto Durán ieee José Nápoles iEn rq Henry Armstrong 
1977-78 {eho conten 1993- Julian jackson 37030 ngel Espad, 1 Pied Lou Ámbers 
1:57 Malone Gerald McClella Eu o espada ] Lew Jenkins 
i n 0-81 levas 1941-44 Sammy Angott 
E ee twaa) 1 Eme. Ey E 
latti 4 on x: e Williams 
E Beg meiden [- Denny Moyer ) es Donald Cry 1951-52 Jimmy Carter 
Joget Michael Spinks awi 196365 Sandro M i I g Mark Brelan xi 1852 i nro, Carter 
ges LE Willamson 196062 Nino rg Mazzinghi 1307-83 Marlon Starling 1954 TS DeMarco 
sr Thome Hi nes 1967-90 Kim Ki-Soo. 1989.90 M E B Molinares 1954-55 Jimmy Carter. 
-88 — Donny lage. 1970-71 Freddie Little 1990.91 ^ Aaron end 1955-56 Bud Smith 
be 1971- Carmelo Bossi 1991-92 Mogae 1986-2, Joe Brown 
74 Koichi Wajima 199234 — eldrick Taylor 1962-65 Carlos Ortiz 
De ke MM 1965 Ismael Laguna 
Quartey 1965-68 Carlos Ortiz 
1968-69 Carlos Cruz 
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Boxing champions 
Boxer 

ion ‘Armando Ramos 

180 Ismael Laguna 

17072 Ken Buchanan 

192-79 Roberto Duran 

jm980 — Ernesto Espana 

1900-81 Hilmer Kenly 

1961 Sean O'Grady 

1981 Claude Noel 

1981-82 Arturo Frias 

1992-84 — Ray Mancini 

1486 Livingstone Bramble 

18637 Edwin Rosario 

198789 ^ Julio Cesar Chavez 

198990 Edwin Rosario 

1390 Juan Nazario 

19092 Pernell Whitaker 

m Joey Gamache 

199293 — Tony Lopez 


183 Dingaan Thobela 
Mm Orzubek Nazarov 


lightweights (WBC) 
6265 — Carlos Ortiz 

MS Ismael Laguna 
1%6568 ^ Carlos Ortiz 
196869 Carlos Cruz 
1970 — Armando Ramos 
WO ^ Ismael Laguna 


Ken Buchanan 
Pedro Carrasco 
Wl ^ ^ Armando Ramos 
Wn  Erubey Carmona 
Rodolto González 
Gattu Ishimatsu 


Esteban De Jesús 
WED Roberto Duran 
Wos jim Watt 

TEM Alexis Arguello 
MBH Edwin Rosario 
98465 Jose Luis Ramirez 
BEI Hector Camacho 
(8 Jose Luis Ramirez 
[3888 Julio Cesar Chavez 
ABS Pemell Whitaker 


Miguel Angel Gonzalez 


lmior lightweights (WBA) 
"62467 Flash Elorde 


W Yoshiaki Num: 

ata 
1t Hiroshi Kobayashi 
WIL Alfredo Marcano 
WRTS — Ben Vilaflor 
Bag Kuniaki Shibata 
Wei Ben Villaflor 
WEB Sammy Serrano 
18m el Yatsutsune Uehara 
mua Sammy Serrano 
WM Roger Mayweather 
WR Rocky Lockridge 
ime fredo Gomez 


Alfredo Layne 

WM — Brian Mitchell 

fi. Joey Gamache 
Genaro Hernandez 


Super featherw, 
ight 
Wig Flash Horde n 


MN; 
i Yoshiaki Numat 
[5] Hiroshi Kobayashi 
Wy René Barrientos 
«va Yoshiaki Numata 
Img, Ricardo Arredondo 
Ws Kuniaki Shibata 
rn Alfredo Escalera 

is 
LM Raf fael umn to 
98 rnelius Boza- 
WU Rolando Navarette 
Bia fael Limón 
Wig) Bobby Chacon 
Nui) Hector Camacho 


1988. Julio Cesay 
Azumah Nelson 


Fe 

pg" eights (WBA) 

t erry M 

Ld Young Corbett" 

Weg None 

3p; Abe Attell 

{823 Johnny Kilbane 

Ee orca 
Im 

mee keer 


Wm" Benny Bass 


1905. ‘ony Cai 4 
Msi André Routis 
183233 Battling Battalino 
Bilg — Tommy Paul 
Mey Freddie Miller 
Wia hec Sarron 
. ny Al 

Ww ^ Petey s ‘eg 
Muay — Richard Lemos 


Years Boxer 

1943-44 Phil Terranova 
1944-46 Sal Bartolo 
194648 — Willie Pep 
1948-49 Sandy Saddler 
1949-50 — Willie Pep 
195057 ^ Sandy Saddler 
1957-59 Hogan Bassey 
1959-63 Davey Moore 
1963-64 ^ Sugar Ramos 
1964-67 ^ Vicente Saldívar 
1968 Raul Roj 

1968-1 ^ Shozo Saij 
1971-72 Antonio Gomez 
1972-74 Ernesto Marcel 
1974 Ruben Olivares 
1974-76 Alexis Arguello 
1977 Raíael Ortega 
1977-78 Cecilio Lastra 
1978-85 Eusebio Pedroza 
198586 Barry McGuigan 
1986-87 Stevie Cruz 
1987-91 Antonio Esparragoza 
1991- Park Young-kyun 
Featherweights (WBC) 
1963-64 Sugar Ramos 
1964-67 Vicente Saldívar 
1967-68 Howard Winstone 
1 José Legra 
1969-70 Johnny Famechon 
1970 Vicente Saldívar 
197072 Kuniaki Shibata 
1972 Clemente Sánchez 
197273 José Legri 

1973-74 Eder Jofre 
1974-75 Bobby Chacón 
1975 Ruben Olivares 
1975-76 David Kotey 
1976-80 Danny Lopez 
198082 Salvador Sánchez 
1982-84 juan LaPorte 
1984 Wilfredo Gómez 
1984-88 Azumah Nelson 
1988-89 Jeff Fenech 
199091 Marcos Villasana 
1991-93 Paul Hodkinson 
1993- Gregorio Vargas 
Junior featherweights (WBA) 
197778  Hwang-Hong Soon 
1978-80 ^ Ricardo Cardona 
1980 Leo Randolph 
1980-82 ^ Sergio Palma 
1982-84 Leo Cruz 

1984 Loris Stecca 
1984-86 ^ Victor Callejas 
1987 Louie Espinoza 
1987-88 Julio Gervacio 
1988 Bernardo Pinango 
1988-89 Juan Estrada 
1989-90 Jesus Salud 
199091 ^ Luis Mendoza 
1991-92 Raul Perez 

1992- Wilfredo Vasques 
Super bantamweights (WBC) 
1976 Rigoberto Riasco 
1976 Royal Kobayashi 
1976:77 — Yum Dong Kyun 
1977-83 Wilfredo Gómez 


1983-84 Jaime Garza 
198485 Juan Meza 
pe Pintor 


1986-87 Samart Payaharoon 
1987-88 Jeff Fenec! 
1988-90 Daniel Zaragoza 
1990 Paul Banke 
199091 Pedro Decima 
991 Kiyoshi Hatanaka 
1991-92 Daniel Zaragoza 
1992 Thierry, Jacol 
1992- Tracy Harris Patterson 
Bantamweights (WBA) 
1901-02 Harry Harris 
1902-03 Harry Forbes 
1903-04 Frankie Neil 
1904 Joe Bowker 
1905-07 Jimmy Walsh 
1908-09 lone 
1910-14 Johnny Coulon 
1914-17 Kid Williams 
1917-20 Pete Herman 
192021 Joe Lynch 
1921 Pete Herman 
1921-22 Johnny Buff 
192224  JoeLynch . 
1924 Abe Goldstein 
1924-25 Eddie Martin 
1925-27 ^ Charley Rosenberg 
1927-28 Bud Taylor 
1929-35 Brown 2 
1935-36 Baltazar Sangchili 
1936 Tony Marino 
1936-37 Sixto Escobar 


fears Boxer 
1937-38 Harry Jefra 
193840 Sixto Escobar 
1940 Georgie Pace 
194042 ^ Lou Salica 
194247 Manuel Ortiz 
1947 Harold Dade 
194750 Manuel Ortiz 
195052 ^ VicToweel 
195254 Jimmy Carruthers 
1954-55 Robert Cohen 
1955-57 Raul Macias 
195759 Alphonse Halimi 
195960 Joe Becerra 
1961-65 Eder Jofre 
1965-68 iko Harada 
1968-69 Lionel Rose 
1969-70 ^ Ruben Olivares 
197071 Jesús Castillo 
1971-72 Ruben Olivares 
1972 Rafael Herrera 
1972-73 Enrique Pinder 
1973 Romeo Anaya 
1973-74 Arnold Taylor 
1974-75 Soon Hwan Hong 
1975-77 Alfonso Zamora 
1977-80 jo e Lujan 
1980 julian Solis 
198084 Jeff Chandler 
1984-86 Richie Sandoval 
1986 Gaby Canizales 
1986-87 Bernardo Pinango 
1987 Takuya Muguruma 

987 Park Chang-Young 
198788 Wilfredo Vasquez 
1988 Khaokor Galaxy 
1988-89 Sung-Kil Moon 
1989 Khaokor Galaxy 
1989-91 Luisita Espinosa 
1991-92 Israel Contreras 
1992 Eddie Cook 
199293 Eliecer Julio 
1993- Junior Jones 
Bantamweights (WBC) 
1963-65 Eder Jofre 
1965-68 Masahiko Harada 
1968-69 Lionel Rose 
1969-70 Ruben Olivares 
197071 Jesús Castillo 
1971-72 Ruben Olivares 
1972 Rafael Herrera 
197273 Enrique Pinder 
1973-74 Rafael Herrera 
1974-76 Rodolfo Martinez 
1976-79 Carlos Zárate 
1979-83 Lupe Pintor 
1983-85 Alberto Davila 
1985 Daniel Zaragoza 
198588 Miguel Lora 
1988-91 Raul Perez 
1991 Greg Richardson 
1991-92 Joichiro Tatsuyoshi 
1992-93 ictor Rabanales 
1993- Jung Il Byun 
Junior bantamweights (WBA) 
1981-82 Gustavo Ballas 
1982 Rafael Pedroza 
1982-84 Jiro Watanabe 
1984-93] Khaosai Galaxy 
1992- Eddie Cook 
Super flyweights (WBC) 
198081 Rafael Oronó 
1981-82 Chul-Ho Kim 
1982-83 Rafael Oronó 
1983-84 Payao Poontarat 
1984-86 Jiro Watanabe 
1986-87 Gilberto Roman 
1987 Santos Laciar 
1987-88 Jesus Rojas 
1988-89 Gilberto Roman 
1989-90 Nana Konadu 
1990- Sung-Kil Moon 
Flyweights (WBA) 
1923-25 Pancho Villa 
192527 Fidel LaBarba 
1928-29 Frankie Genaro 
1929 Spider Pladner 
192931 Frankie Genaro 
1931-32 Victor Perez 
193235 Jackie Brown 
193538 Benny Lynch 
19384] Peter Kane 
194142 None 
194347 Jackie Paterson 
194750  Rinty Monaghan 

1950 Terry Allen 
195052 Dado Marino 
1952-54 Yoshio Shirai 
1954-60 Pascual Perez 
1960-62 Pone Kingpetch 
1962-63 Masahiko Harada 


Years Boxer 
1963 Pone Kingpetch 
1963-64 Hiroyuki Ebihara 
1964-65 Pone Kingpetch 
1965-66 Salvatore Burruni 


1966-68 Horacio Accavallo 
1969 Hiroyuki Ebihara 
1969-70 Bernabe Villacampo 
1970 Berkrerk Chartvanchai 
197073 Masao Ohba 
1973-4  Chartchai Chionoi 
1974-75 Susumu Hanagata 
197576  Erbito Salavarria 
1976 Alfonso López 
1976-78 Guty Espadas 
1978-79 ^ Betulio González 
1979-80 Luis Ibarra 
1980 Kim Tae-Shik 
1980-831 Peter Mathebula 
1981 Santos Laciar 
1981 luis Ibarra. 
1981-32 Juan Herrera 
1982-85 Santos Laciar 
198587 Hilario Zapata 
1987-89 Fidel Bassa 
1989-90 — Jesus Rojas 
1990 ee Yol-woo 
199091 ^ Leopard Tamakuma 
1991 Elvis Alvarez 
1991-92 Kim Yong-gang 
1992 Aquiles Guzman 
1992- David Griman 
Flyweights (WBC) 
Pone Kingpetch 

1963-64 Hiroyuki Ebihara 
1964-65 Pone Kingpetch 
1965-66 Salvatore Burruni 

966 Walter MacGowan 

966-699 ^ Chartchai Chionoi 
1969-70 Efren Torres 

1970 Chartchai Chionoi 
197071 Erbito Salavarria 
1971-72 Betulio González 
1972-73 Venice Borkorsor 
1973-74 Betulio González 
1974-75 Shoji Oguma 
1975-79 Miguel nto 
1979-80 Park Chan-Hee 
198081 Shoji Oguma 
1981-82 Antonio Avelar 
1982 Prudencio Cardona 
1982 Freddie Castillo 
198283 Eleoncio Mercedes 
1983 Charlie Magri 
1983-84 Frank Cedeno, 

1984 Koji Kobayashi 
1984 Gabriel Bernal 
1984-88 Sot Chitalada 
1988-89 Kim Yong-gang 
1989-91 Sot Chitalada 
1991-92 — Muangchal Kittikasem 
1992- Yuri Arbachakov 


Junior flyweights (WBA) 
197576 — [alme Rios 


1976-81 ‘oko Gushiken 
1981 Pedro Flores 

1981 Hwan-Jin Kim 
1981-83 ^ Katsuo Tokashiki 
1983-84 Lupe Madera 
1984-85 Francisco Quiroz 
1985 Joey Olivo 

198591 — Myung Woo Yuh 
1991- Hiroki loka 

Light flyweights (WBC) 
975 Franco Udella 
1975-78 Luis Estaba 

1978 Freddy Castillo 
1978 Netrnoi Vorasingh 
1978-80 Kim Sung-Jun 
380 Shigeo Nakajima 
1980-82 Hilario Zapata 
1982 Amado Ursüa 
1982 Tadashi Tomori 
198283 Hilario Zapata 
198388 ^ Jung-Koo Chang 
1988-99 ^ German Torres 
1989 Yol-Woo Lee 
198990 ^ Humberto Gonzalez 
199091 ^ Rolando Pascua 
1991 Cob Castro 

1991- Humberto Gonzalez 
Minimumweights (WBA) 
1988-89 Leo Gamez 
1989-91 Bong-Jun Kim 
1991- Hi Yong Choi 
Strawweights (WBC) 
198788 Hiroki loka 
1988-89 Napa Kaitwanchai 
1989-90 Choi Jeum-hwan 
1990 Hideyuki Ohashi 
1990- Ricardo Lopez 


502 Boxing Day 


Boxing Day is a holiday associated with the Christmas 
season in Australia, Great Britain, and New Zealand, and 
in some Canadian provinces. It falls on December 26. 
The public observance of Boxing Day takes place on the 
following Monday if December 26 falls on a Saturday, or 
on the following Tuesday if December 26 falls on a Sun- 
day. Boxing Day may have begun in the custom of giving 
Christmas boxes (tips or Christmas presents) to trades- 
people, servants, and minor public officials, such as 
postal delivery workers and lamplighters. 

Boy Scouts. See Scouts. 

Boyce, William (1710-1779), was an English composer 
and organist. He is chiefly remembered for his patriotic 
song "Hearts of Oak." But his major contributions to 
music were his compositions for church performance 
and his collection of British church music of the 1500s 
and 1600s. He also wrote masques, incidental music to 
plays, chamber music, and orchestral music. Boyce was 
probably born in London. 

Boycott is a refusal to deal with an individual, organi- 
zation, or country. Most boycotts involve a refusal to 
buy a firm's or country's products. The use of boycott is 
commonly employed by trade unions, consumer 
groups, and governments to force a company or gov- 
ernment to change its policies. 

The word boycott comes from the name of Charles C. 
Boycott, a British land agent of the 18005. Boycott de- 
manded such high rents that his tenants refused to have 
anything to do with him. 

Trade unions have used boycotts to gain better work- 
ing conditions for their members. There are two main 
kinds of labour boycotts, primary and secondary. In a 
primary boycott, employees refuse to purchase their 
company's products. Such boycotts are usually ineffec- 
tive because relatively little of a firm's output is bought 
by its own workers. In a secondary boycott, striking em- 
ployees bring pressure on workers in other companies 
to stop doing business with their employer. In many 
countries, secondary boycotts are illegal. 

Consumer groups use boycotts as an effective form of 
protest. In Europe after World War II (1939-1945), many 
people in the countries that had been occupied by the 
Germans would not buy goods produced in Germany. 
In the United States in 1955 and 1956, blacks in Mont- 
gomery, Alabama, boycotted the city bus system and 
forced an end to its segregated seating policy. Since the 
1960s, consumers in several countries have refused to 
buy goods from South Africa as a protest against the 
South African government's policy of apartheid. 

Governments have used boycotts for various pur- 
poses. For example, many Arab nations boycott Israel 
because they oppose the existence of a Jewish state in 
the Middle East. The United States and several other 
countries refused to attend the 1980 Olympic Games in 
Moscow to protest against the Soviet Union's invasion 
of Afghanistan in 1979. 

See also Embargo; Whale (The future of whales). 
Boyd is a family famous in the arts in Australia. The first 
members of the family to make a name for themselves 

were the landscape painters Arthur Merric Boyd (1862- 
1940) and his wife Emma Minnie (1858-1936). They were 
known mainly for their watercolours. 

Merric Boyd (1888-1959), Penleigh Boyd (1890-1923), 
and Martin Boyd (1893-1972), three sons of Arthur Mer- 


ric and Emma Minnie, also became well known in Aus- 
tralian arts. Merric, a sculptor and ceramist, became 
known as the father of Australian pottery. His wife Doris 
(1889-1960), a gifted painter and ceramist, decorated 
much of her husband's work. Penleigh was a brilliant 
and highly successful landscape painter. He died tragi- 
cally in a motor accident at the age of 33. Martin was an 
author distinguished for his novels, which explore the 
social history of Melbourne's privileged classes of the 
late 1800's and early 1900's. 

Lucy Boyd (1916- —_), Arthur Boyd (1920- — ),Guy 
Boyd (1923- ^ )and David Boyd (1924- _), all chil- 
dren of Merric and Doris also became well-known art- 
ists. Lucy, a ceramist, became known mainly for her ce- 
ramic paintings. Arthur, a painter, ceramist, and sculp- 
tor, became internationally recognized for the remark- 
able diversity of his work, which includes landscapes, 
portraits, and works reflecting biblical themes, myths, 
and legends. Guy, a ceramist and sculptor, founded 
Martin Boyd pottery in Sydney in 1946, specializing in 
sculptures of the female figure and public commissions, 
After 1964, he exhibited regularly in Australia, London, 
Canada, and the United States. David (1924- — )acere 
mist and painter, first established a reputation in pottery 
and ceramic sculpture with his wife Hermia(1931- — J, 
a ceramist, sculptor, and graphic artist. He was a 
founder artist member of the controversial Melbourne 
group The Antipodeans (see Australian art [Painters of 
the mid-1900's)). From 1957, he exhibited paintings regu: 
larly in Australia, London, and Paris, where he gained 
wide recognition. Robin Boyd, a son of Penleigh, was " 
architect and distinguished author. His best-known bool 
is The Australian Ugliness (1960). 

Of the fourth generation, Arthur's son Jamie (1948- - 

), a painter and graphic artist, exhibited regularly in 
Europe and Australia. Arthur's daughter Polly (1946- 

), a painter; Guys daughter Lennore (1953- — )/à 
sculptor; and David and Hermia's daughters Amanda 
(1949- ), Lucinda (1954- ), and Cassandra (1956- 

), painters and graphic artists, all exhibited in Aus: 
tralia from 1973 onwards. i 
Boyd, Belle (1844-1900), was a Confederate spy e 
the American Civil War. She began her career when D 
shot a Union soldier in her home at Martinsburg, ME 
ginia, now West Virginia, U.S.A. At the age of 17, p. 3 
came an expert in using secret codes and supplying d 
Southern armies with information about Northern troop 
movements, 

Northern troops captured and released her three 
times. She was caught the third time on board aa à 
that was trying to run the Union blockade. This e. 
was put in the custody of a young ensign name i 
Wylde Hardinge. He fell in love with her. After i Be 
lease the lovers fled to England and were married. 
Hardinge died soon afterward. 

" led Belle 

In England, Belle wrote an autobiography ca to 
Boyd in Camp and Prison (1865), an exciting acc 
her adventures. She became an actress in Englan atic 
returned to the United States, where she gave ne 
lectures on her experiences. She married twice 2 
Hardinge's death. She was born in Martinsburg. nd ad- 
Boyd, Ben (18037-1851), was a Scottish pioneer kr 
venturer who gained fame for his business sohe Ta 
during the early part of the development of Austri 


He was born at Merton Hall, Scotland. In 1840, Boyd 

founded the Royal Bank of Australia, and, as the bank's 

representative, he landed in Sydney in 1842. Boyd imme- 

diately invested the bank's money. By 1844, he was one 

ofthe largest squatters and traders in the colony. He 

built his own port, called Boyd Town, on Twofold Bay, 

t» ship wool from his properties in the Monaro district. 

Healso set up a whaling station there (see Whaling). His 

ventures lost a lot of money and, in 1847, the sharehold- 

ers forced him out. In 1849, Boyd left Australia and went 

to California, U.S.A., where he prospected for gold with- 

out success. In 1851, he disappeared in the Solomon Is- 

lands in the Pacific Ocean. 

Boyd Neel, Louis. See Neel, Louis Boyd. 

Boyd Orr, Lord (1880-1971), a British nutritional and 

agricultural scientist, won the 1949 Nobel Peace Prize. 

He served as director general of the United Nations 

food and Agriculture Organization from 1945 to 1948, 

and as president of the World Federalist Government 

movement in 1948. He was a food consultant to the Brit- 

lh government in 1940. He was born in Ayrshire (now 

Strathclyde Region), Scotland. 

Boyle, Robert (1627-1691), an Irish scientist, is consid- 
| tred the founder of modern chemistry. He helped estab- 

lish the experimental method in chemistry and physics. 

Boyle is best known for his experiments on gases that 

led o the formulation of Boyle's law (see Gas [Gas laws). 

This law states that the volume of a gas at constant tem- 

perature varies inversely as the pressure applied to the 

$is Boyle also helped improve the air pump, and with it 

leinvestigated the nature of vacuums. 

" Boyle introduced many new methods for determining 

B identity and chemical composition of substances. He 

i ds the theory that air, earth, fire, and water were 

E asic elements of all matter. Boyle argued that all 

^ m physical properties were due to the motion of 

oms, which he called “corpuscles.” 


eo , Bri Gui 
Aude pls Brigade, a religious organization, encourages many recreational activi 
Ying in a band, above /eft, and participating in such sports as gymnastics, ab 
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Boyle lived in England for most of his life. He was a 
founding member of the Royal Society, London, one of 
the world's foremost scientific organizations. Boyle was 
born at Lismore Castle, Ireland. 

See also Chemistry (Alchemy); Royal Society. 
Boyne is one of the chief rivers in the province of Lein- 
ster in the Republic of Ireland. It rises in the Bog of 
Allen, flows northeastwards for about 115 kilometres, 
and empties into the Irish Sea. 

Drogheda, a port and manufacturing town, stands 
about 6 kilometres from the mouth of the Boyne. Other 
towns along the banks of the river are Trim and Navan. 
The Boyne is well known for its salmon fisheries. 

The Boyne is fairly shallow, and in earlier days the 
river could be forded easily at a number of places. The 
Battle of the Boyne (1690) was fought at several of these 
fords about 11 kilometres from the mouth of the river. 
William III's army crossed from the north, driving the ex- 
iled James II and his troops back towards Dublin. 
Boyne, Battle of the, was the decisive battle in the 
struggle between ex-King James II of England and his 
successor, William III, for the control of Ireland. It was 
fought on the banks of the River Boyne, northwest of 
Dublin. 

James II was a Roman Catholic, and the Catholics 
ruled Ireland during his reign. In the Revolution of 1688, 
the English deposed James and made William III, a Prot- 
estant, king. The Irish prepared to rebel, and invited 
James to lead them. James borrowed some troops from 
Louis XIV of France. He landed in Ireland in the spring of 
1689. The English defeated him on the banks of the 
Boyne in July 1690. The war ended with the Treaty of 
Limerick in 1691. 

See also James (I); William (III). 

Boys’ Brigade is an international organization for 
boys from 6 to 18 years old. It works to develop Chris- 
tian beliefs among its members through educational, re- 


ities. These in- 
ove right. 
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ligious, physical, and social activities. The Boys Brigade 
is active chiefly in Great Britain and about 60 other coun- 
tries, including Australia, New Zealand, and many Afri- 
can countries, 

The Boys Brigade consists of units called companies, 
each of which is sponsored by a local Christian church. 
A company may be divided into four sections for boys 
of various ages. Adult church members give religious 
instruction and organize such activities as arts and 
crafts, camping, community service, first aid and safety, 
music, and sports. 

The Boys’ Brigade was founded in 1883 in Glasgow, 
Scotland, by William Alexander Smith, a Scottish mer- 
chant. It was one of the world’s first uniformed youth 
organizations. Smith's aim was to create within church 
influence a spirit of comradeship, loyalty, and self- 
discipline in boys. Smith's idea spread to many parts of 
the world. In Australia, the first Boys’ Brigade company 
was formed in 1891, at the North Esk Church of Scot- 
land, in Melbourne. 

The Boys’ Brigade has more than 300,000 members. 
Its headquarters are in London. 

Boys Town is a private institution for homeless, 
abused, neglected, and handicapped children of every 
race and religion. It is based near Omaha, Nebraska, 
U.S.A. Boys Town includes housing and recreational fa- 
cilities, a primary school, a secondary school, and a vo- 
cational career centre. More than 8,500 boys and girls 
receive care there each year, Boys Town also operates 
centres for youth development in campus sites through- 
out the United States as well as an institute that cares for 
children with communication disorders. 

Boys Town, also called Father Flanagan's Boys’ Home, 
was established in 1917 by Edward J. Flanagan, an Irish 
Roman Catholic priest who had settled in the United 
States in 1904. He believed that if boys were given the 
best possible home, education, and training, they would 
grow up to be productive members of society. He bor- 
rowed 90 U.S. dollars to rent an old house in Omaha to 
care for five boys. As more boys moved into the house, 
it became necessary to move to larger quarters. 

In 1921, Father Flanagan bought a 65-hectare farm. 
Over the years, the farm was enlarged, and today Boys 
Town covers 590 hectares. About 364 hectares are used 
for farming. Boys Town was incorporated as a village in 
1936. Girls were first admitted in 1979. 

Boysenberry is a type of blackberry. The tart, juicy, 
wine-red to almost black fruit grows on a trailing plant. 
Each boysenberry consists of a cluster of tiny fruits 
called drupelets. Boysen- 
berries have a dustlike 


coating and a distinctive 
aroma. They may be eaten 
fresh or can be used to 
make pies, jam, or jelly. 
Boysenberries are called 
dewberries, as are other 
fruits of trailing blackberry 
plants. Unlike other types 
of blackberries, which 
grow on erect bushes, 
dewberries develop on 


long, willowy brambles 


(see Bramble). Boysenberries 


Boysenberries grow best in a mild climate. The plants 
grow vigorously, producing two crops each growing 
season in warmer regions. Growers start new plants by 
burying sections of roots or stems. As the plants grow, 
they are tied to stakes or wire frames. New stems sprout 
yearly, but only two-year-old stems bear fruit. After the 
fruit is harvested, these stems are removed to make 
room for new growth. 

Scientific classification. The boysenberry is in the rose 
family, Rosaceae. It is Rubus ursinus. 

See also Blackberry; Dewberry. 

Bozeman Trail was a route that travellers of the 
1860's used to reach gold fields in Montana and Idaho in 
the United States. It covered about 970 kilometres be- 
tween what are now Fort Laramie, Wyoming, and Vir- 
ginia City, Montana. The trail was named after John M. 
Bozeman, who started it in 1863. 

People travelling west along the Bozeman Trail 
headed northwest from Fort Laramie. They crossed the 
Powder River and travelled along the eastern and north- 
ern edges of the Bighorn Mountains. Then they went 
west across the Bighorn and Yellowstone rivers and 
through Bozeman Pass. They crossed the Gallatin River 
and soon turned south towards Virginia City. : 

The Sioux Indians fought to close the Bozeman Trail 
because it crossed their main hunting lands. They con- 
tinually attacked travellers along the trail. The Army ted 
to keep the route open but could not do so, and the trail 
closed in 1868. In 1877, Texas ranchers began to use itto 
move their cattle into Montana and Wyoming. 
Brabazon of Tara, Lord (1884-1964), John Theodore 
Cuthbert Moore-Brabazon, was a British pioneer aviator 
and motorist. He held the first flying licence issued in 
Britain. He also did much to develop aerial photography 
while serving with the Royal Flying Corps during Worl 
War I (1914-1918). 

Brabazon was born in London, and educated at pos 
row School and Cambridge University. He entered P 
tics in 1918. In 1923 and 1924, he was Parliamentary k 
retary to the Ministry of Transport. In 1941, he Weel 
Minister of Aircraft Production, but resigned after m 
tion to his criticism of the Soviet Union. Brabazon wa 
made a baron in 1942. 


Brabham, Sir John (1926- _), an Australian motor 


ionship in 


racing driver, won the Drivers’ World Champi f his 
1959, 1960, and 1966. In 1966, he did so in a car 0^ ^ 


5 
own design. Also in 1966, he won the manufacturats 


championship in Formula One cars, and his cars @ 
dominated Formula Two racing in Europe. 

John Arthur Brabham, 
usually called Jack Brab- 
ham, was born in Sydney. 
He began work at the age 
of 16 as a mechanic. Brab- 
ham joined the Royal Aus- 
tralian Air Force at the age 
of 18 and served for two 
years as a flight mechanic. 
In 1948, he won the Aus- 
tralian, New South Wales, 
and South Australian 
speedway championships. 
Brabham went to Britain in 
1954, but was not highly re- 
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arded as a driver at first. He returned to Australia in 
1955 with his rear-engined Cooper Bristol racing car and 
won the Australian Grand Prix in that year. 

Braces. See Orthodontics. 

Brachiosaurus. See Dinosaur (Kinds of dinosaurs). 
Brack, John (1920- — ),an Australian painter and 
printmaker, became known for his precise and beauti- 
fully ordered compositions. These works had their ori- 
gin in Bracks extensive early studies of old masters and 
inthe pointillist work of the French painter Georges 
Seurat (see Seurat, Georges). From such masterpieces 
asSeurat's Le Grand Jatte, Brack learned about the 
placement of accents in space, the importance of com- 
posing the work on a single, flat plane, and the great 
value of selecting simple subjects close to home. His se- 
ries include street and bar-room scenes, weddings, ball- 
pon dancers, gymnasts, race courses, nudes, and por- 
raits. 

Cecil John Brack was born in Melbourne. He studied 
atthe Melbourne National Gallery School and became 
head of the school in 1963. 

Brackets. See Punctuation. 

Bracknell Forest (pop. 93,800) is a local government 
district in eastern Berkshire, England. The district has 
many wooded areas and heathland. Traditional indus- 
tries include brick making and market gardening. A vari- 
of other industries, including engineering and elec- 
pecs are centred on the fast-developing new town of 
eee Many companies and organizations have of- 
4 es in the town. For example, the Meteorological Of- 
ice has its headquarters in Bracknell. 

A See also Berkshire; New town. 

ract. See Botany (table: Terms used in botany); Ba- 
m (How bananas grow). 

“rn eerie de (? -1268), is known as the father 
his BE jurisprudence. His incomplete work, De Legi- 
SD onsuetudinibus Angliae (Concerning the Laws 
eR "ice of England), is one of the earliest commen- 
ks a e history of English law. Bracton took holy or- 
sludge due a clerk in royal service. From 1245, he was 
ni Cha n 1264, he became Archdeacon of Barnstaple 
ean ncellor of Exeter Cathedral. 
m ebd Ray (1920- ), is an American author 
(RM VR his fantasy stories and science fiction. 
magi rys est writing effectively combines a lively 
on with a poetic style. 

siad of Bradbury's stories include The Martian 
a es (1950), The Illustrated Man (1951), The Octo- 
Bragi untry (1955), and / Sing the Body Electric! (1969). 
het 451 |j novel Fahren- 
4 MA is the story 
owner Re, that bans the 
other. Ship of books. His 
bli novels include Dan- 

ic Wine (1957), a po- 
ey of a boy's sum- 
'N a town in Illinois, 
» in 1928; and Some- 
ed This Way 
ful fa 5 (1962), a suspense- 
InàSy about a black 
Magic carni ae 
tasm arnival that comes 
Weste all town in the mid- 
"n United States, 


Thing 
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Bradbury has also written poetry, screenplays, and stage 
plays. Ray Douglas Bradbury was born in Waukegan, Illi- 
nois. 

Bradfield, John Job Crew (1876-1943), was an Aus- 
tralian engineer. Bradfield was chief engineer during the 
construction of the Sydney Harbour Bridge and Syd- 
ney's underground railway system. He also put forward 
the Bradfield Plan, in which he planned to divert the 
flow of some Queensland rivers to irrigate the dry inte- 
rior on the western side of the Great Dividing Range. 
This plan proved impracticable, but a similar one suc- 
ceeded in the Snowy Mountains of New South Wales 
and Victoria. 

Bradfield was born at Sandgate, in Queensland, and 
was educated at Sydney University. 

Bradford is the family name of three American print- 
ers and editors. They became prominently identified 
with the beginnings of American journalism in the colo- 
nial towns of New York and Philadelphia. They later be- 
came associated with the American fight for freedom 
and independence. 

William Bradford (1663-1752) set up Philadelphia's 
first printing press in 1685. Bradford clashed with the 
Quaker authorities in Philadelphia, and moved to New 
York in 1693. He established New York's first newspaper, 
the New-York Gazette, in 1725. Bradford was born in 
Leicestershire, England. 

Andrew Bradford (1686-1742), the son of William 
Bradford, started the American Weekly Mercury in 1719. 
It was the first newspaper in Philadelphia. The Mercury 
called for greater civil and religious liberties. Colonial 
authorities warned Bradford about his criticism, forced 
him to apologize, and called him into court. He was 
born in Philadelphia. 

William Bradford Ill (1722-1791), grandson of Wil- 
liam Bradford and nephew of Andrew Bradford, estab- 
lished the Pennsylvania Journal in 1742. He dedicated it 
to helping colonists protest against British rule. When 
the British imposed their stamp tax on the press in 1765, 
he issued the Journal with an imprint of skull and cross- 
bones across the top and the borders in black to signify 
the death of freedom of the press. The Journal carried 
Thomas Paine's Revolutionary War "Crisis" essay. Brad- 
ford was born in New York City. 

Bradford (pop. 449,100) is an English local government 
district in West Yorkshire, centred on the industrial city 
of Bradford. Its manufacturing industry is concentrated 
in the Aire Valley, in such towns as Keighley and Ship- 
ley. Woollen textile industries, precision engineering, 
and electrical industries are well established. Ilkley, in 
the northeast, is a centre for tourists visiting the York- 
shire Dales. In the northwest, dairy farming is important. 

The city of Bradford has important industries associ- 
ated with woollen textiles. The spinning and weaving of 
wool in Bradford began in 1798. In the late 18005, fine 
woollen textiles were important products, along with al- 
paca, silk, and velvet cloth. An influx of foreign mer- 
chants stimulated the trade and assured the commercial 
supremacy of Bradford over the other local cloth mar- 
kets of Halifax and Wakefield. By 1900, Bradford had be- 
come the main wool-buying centre for Yorkshire, han- 
dling wool from both home and overseas markets. The 
city also has car factories, chemical works, and heavy 


engineering works. 
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Bradford Industrial Museum houses records of local 
industries. A National Museum of Photography is in 
Bradford. 

Bradley, Francis Herbert (1846-1924), was a British 
idealistic philosopher. His chief work, Appearance and 
Reality (1893), outlined his idea that reality is a supraper- 
sonal Being, or Absolute. He believed reality can best be 
described as a harmonious whole, in which all the con- 
tradictions of personal experience are overcome. It can- 
not be known by rational analysis, but, by analogy, can 
be vaguely distinguished from human experience. Brad- 
ley’s version of absolute idealism is a controversial 
adoption of the philosophy of the German philosopher 
G. W. F. Hegel. Bradley was born in Glasbury, Wales. 
Bradley, James (16937-1762), was an English astrono- 
mer. His extraordinary talent for precise observation led 
him to two great discoveries, the aberration of light and 
the nutation (nodding motion) of the earth's axis (see Ab- 
erration). Bradley was born at Sherbourne, Gloucester- 
shire, and was educated at Oxford University. He was 
professor of astronomy at Oxford from 1721 to 1742, 
when he became Astronomer Royal, at the Greenwich 
Observatory, London (see Astronomer Royal). 
Bradley, Omar Nelson (1893-1981), commanded the 
largest fighting force ever amassed in battle under the 
American flag. His troops swept through France, Bel- 
gium, the Netherlands, Germany, Austria, and Czecho- 
slovakia during World War II. General of the United 
States Army George C. Marshall, who was U.S. Army 
chief of staff in World War II, called Bradley "the finest 
army group commander" in any army. 

Bradley was born in Clark, Missouri, U.S.A., on Feb. 
12, 1893, In August 1911, he entered the United States 
Military Academy and began a career of over 69 years in 

the Army. He remained on active duty until his death. 


Bradford City Hall was built 
in 1867. Many of the buildings 
that surround the hall are 
modern. They were built in 
recent years in the redevelop- 
ment of central Bradford, 


Bradley graduated from the academy in 1915. He 
served ben Army posts during World War |, and 
advanced to the rank of major. In World War Il, he $ 
ceeded General George S. Patton as commander s E 
Second Army Corps in the Tunisian campaign, an pe! 
led this unit in the Sicilian campaign. He then took 2 
mand of U.S. ground forces for the invasion of jue 
He commanded the Twelfth Army Group in France 
August 1944 until the war's end. |a. 

Bradley was administrator of veterans affairs i 
1945 to 1947. In 1948, he became chief of staff of t si 
United States Army. He served as the first GAE 
the Joint Chiefs of Staff from 1949 to 1953. Also dur meo 
those years, he was a member of the Military Ba 
of the North Atlantic Treaty Organization NA ‘kA 
ley became a General of the Army in 1950. His sd 
Soldiers Story (1951) relates his World War Il exp! 
ences. Bradley died on April 8, 1981. 
Bradman, Sir Donald (1908- 
ing Australian cricketer. Many enthusiasts regar 
the greatest batsman of all 
time. Though rather short 
in stature—he was 1.7 me- 
tres tall—his swift footwork 
and superb timing were 
exceptional and his great 
powers of concentration 
enabled him to play long 
innings. From 1927 to 1949, 
he scored 28,067 runs, in- 
cluding 117 centuries, 29 
of them in test matches. His 
career batting average was 
95.14. He played in 52 tests, 
scoring 6,996 runs at an av- 
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erage of 99.94. He captained Australia in 24 tests be- 
tween 1936 and 1948. His highest score in cricket was 
{52 not out for New South Wales against Queensland in 
the 1929-1930 season. His highest score in a test was 334 
against England in 1938. Donald George Bradman was 
born in Cootamundra, New South Wales. He was 
knighted in 1949 and became a distinguished cricket ad- 
ministrator. 
Brady, Mathew B. (1823?-1896), was a famous Ameri- 
can photographer. He was one of the first great photog- 
raphers of American historical subjects. In many cases, 
Brady's pictures provide the only visual record of lead- 
ing people and events of the 1800's, When the American 
Civil War began in 1861, Brady felt that the conflict must 
be photographed as completely as possible. He hired 
upto 100 cameramen, who took thousands of pictures, 
at battlefield scenes and scenes of army camp 
ife. 
Brady was born in Warren County, New York, U.S.A., 
and moved to New York City about 1840. He opened a 
studio there in 1844 to produce a type of early photo- 
graph called a daguerreotype (see Daguerreotype). By 
1851, Brady's eyesight had grown too poor to allow him 
looperate a camera himself, but pictures taken by his 
staff bore his name. A number of pictures, taken by both 
brady and those who worked in his studio, won prizes. 
For examples of Brady staff photography, see the pic- 
{ures with Photography (History). 
Brady, Matthew (1799-1826), was a convict who 
timed Australian bushranger. He was born of Irish par- 
io Manchester, England, and was transported to 
a Tett Land (now Tasmania) in 1820, as a punish- 
M or forgery. After frequent reprimands for disci- 
offences, he was sent to Macquarie Harbour, a 
aa E aniar punishment, on the isolated west 
lins e the island. In June 1824, Brady and six compan- 
ouk deem a boat and escaped, sailing down the west 
ga the Derwent. For the next two years, Brady and 
" Paste a major threat to Vandemonian society. 
n led homesteads on all parts of the island and, in 
tough me released all the prisoners in Sorell jail. Al- 
uring hi ere is no evidence that Brady kiiled anyone 
9 his period at large, his gang was responsible for 


Math 
lew 
tures oft B. Brady travelled with the Union Army to take pic- 


h i A 
© soldiers during the American Civil War. 
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several killings. Brady built up an effective and well-paid 
network of spies and sympathisers, called a te/egraph, 
which kept him well informed. He also consciously took 
up a highwayman tradition and treated women prison- 
ers with courtesy. He was captured by John Batman in 
1826 and executed, despite a campaign for a reprieve. 
Braga (pop. 65,008) is a city in northwestern Portugal. It 
lies in the centre of an area of fertile farmland. For loca- 
tion, see Portugal (political map). Braga is the capital of a 
Portuguese district (political division) that is also called 
Braga. The city is a centre of Roman Catholicism and has 
a number of important churches and schools of religion. 

Braga produces famous unaged wines called vinhos 
verdes (literally "green wines’). Its other products in- 
clude hats, knives, religious mementos, and textiles. 
Tourists visit the city's beautiful churches and the shrine 
of Bom Jesus do Monte. 

In ancient times, Braga was an important Roman set- 
tlement. In 1926, military officers began a revolution in 
Braga that overthrew Portugal's first republic and estab- 
lished a dictatorship. 

Bragg, Sir William Henry (1862-1942), was a British 
physicist. He and his son, Sir William Lawrence Bragg 
(1890-1971), shared the 1915 Nobel Prize for physics for 
research on the structure of crystals by means of X rays. 
They developed the X-ray spectrometer, and discovered 
much about the structure of the atom and the atomic ar- 
rangement in crystals. 

Bragg was born in Wigton, in what is now the county 
of Cumbria in England, and studied at Cambridge Uni- 
versity. He served as professor of physics at the universi- 
ties of Adelaide (Australia), Leeds, and London. Bragg 
was appointed professor of chemistry at the Royal Insti- 
tution, and became director of the Davy-Faraday Re- 
search Laboratory. 

See also X rays (Uses of X rays). 

Bragi. See Mythology (The construction of the world). 
Brahe, Tycho (1546-1601), was a Danish astronomer. 
Brahe developed a systematic approach for observing 
the planets and stars. He stressed the importance of 
making such observations on a regular basis. As the tel- 
escope had not yet been invented, Brahe used such in- 
struments as astrolabes and quadrants to estimate the 
positions of celestial objects. His observations were far 
more precise than those of any earlier astronomer. 

Brahe's observations of planetary motion revealed 
that the tables then in use to predict the positions of the 
planets were inaccurate. His sighting of a supernova (ex- 
ploding star) in 1572 helped disprove the ancient idea 
that no change could occur in the heavens beyond the 
orbit of the moon. 

Like many astronomers of his time, Brahe refused to 
accept the Copernican theory of the solar system. Ac- 
cording to this theory, the earth and the other planets 
move around the sun. Brahe reasoned that if the earth 
revolved around the sun, he should be able to measure 
changes in the positions of the stars resulting from the 
earth’s movement. He did not know that such changes 
were too small for his instruments to detect. However, 
Brahe's observational data later enabled Johannes Kep- 
ler, a German astronomer and mathematician, to con- 
firm the Copernican theory. 

Brahe was born in Knudstrup (then a Danish city but 
now in Sweden), near Malmö. As a member of the nobil- 
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ity, he attended universities in Denmark, Germany, and 
Switzerland. Brahe built an elaborate observatory on the 
island of Hven (now called Ven), where he made many 
of his observations. 

See also Astronomy (History; picture: Tycho Brahe's 
observatory). 

Brahman is the name of the most absolute, abstract 
form of God in the Hindu religion. Hindus believe Brah- 
man is the divine force that sustains the universe. Brah- 
man has three main forms, called the Trimurti. They are 
Brahma, the creator of the universe; Vishnu, its pre- 
server; and Shiva, its destroyer. 

Hindus relate Brahman to the idea of Atman, the uni- 
versal soul that is the source of individual souls. Many 
Hindus believe people must discover the Atman or 
Brahman in themselves in order to achieve spiritual per- 
fection. 

In the Rig-Veda, the earliest Hindu scriptures, the 
name Brahman referred to the power present in reli- 
gious sacrifices. As Hindu philosophy developed, this 
power came to mean the soul of the universe. Parts of 
the Upanishads, a group of sacred writings, glorify Brah- 
man over all other forms of God. 

See also Vishnu; Shiva; Upanishads; Hinduism. 
Brahman. See Cattle (Beef cattle; picture). 
Brahmans. See Hinduism. 

Brahmaputra River is one of the most important 
waterways of southern Asia. It rises on the northern 
slopes of the Himalaya in Tibet. After flowing about 
2,700 kilometres through northeastern India and Bangla- 
desh, it joins the Ganges (Ganga) River, with which it 
shares the Ganges Delta. The northern part of the river 
has many names. It is sometimes called Yarlung Zangbo 
in Tibet. 

Boats can sail up the river about 1,300 kilometres, but 
cannot go farther because of rapids. A bridge erected in 
1963 crosses the river near Gauhati, India. 

The valley of the Brahmaputra, in Assam, has fertile 
farmland, Large crops of tea, rice, and jute grow there. 
In the rainy season, the river floods much of the valley, 
providing natural irrigation for rice growers. The princi- 
pal branches of the Brahmaputra are the Lohit, Dibong, 
Dihong, and Subansiri rivers. 


Brahmaputra River rises on the northern slopes of the Hima- 
laya in Tibet. It joins the Ganges River in Bangladesh. 


Brahms, Johannes (1833-1897), was a great German 
composer. Since about 1880, he has been regarded as 
the leading composer of romantic symphonies, concer- 
tos, and chamber music. He ranks among the greatest of 
all creators of /ieder (German art songs). See Lieder, 

Brahmss talent was not widely recognized during his 
youth and early manhood, but he gradually won recog- 
nition as a master composer of unusual individuality, 
Brahms composed almost every variety of music except 
scores for opera and ballet. His most popular works in- 
clude his four symphonies and two piano concertos; the 
Concerto for Violin and Orchestra; and the Hungarian 
Dances. He also wrote A German Requiem and the fa- 
mous Wiegenlied (Lullaby). 

His life. Brahms was born in Hamburg, Germany, of 
poor parents. His father, who played the double bass for 
a living, taught him the basic elements of music. By the 
time the boy was nine, he was a gifted pianist. Brahms 
soon began to compose music. In 1848 he gave his first 
piano recital. By the time he was 20, Brahms had com- 
posed piano pieces that are still played today. 

While Brahms was on a recital tour in 1853, he met 
the great violinist Joseph Joachim. Joachim introduced 
Brahms to many leading musicians of the day. In 1853, 
Brahms began his friendship with Robert Schumann and 
Schumanns famous pianist wife Clara. Brahms owed 
much of his early style in composing to Schumann. 

After teaching and touring widely as a pianist, Brahms 
served from 1857 to 1860 as a teacher and conductor at 
the small German court of Lippe-Detmold. Brahms was 
composing large numbers of works by 1862, when he 
first visited Vienna. In 1863, he settled there as a conduc: 
tor. During the last 30 years of his life, Brahms spent 
more and more time composing. His popularity in- 
creased, and he often went on tours throughout the 
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Johannes Brahms was a German composer k 
symphonies, his concertos, his choral music, an! 


continent of Europe to conduct and play his own music. 

Brahms was a gruff, humorous person. He had a 
somewhat untidy appearance, with long hair and a flow- 
ing moustache and beard. He never married. 

His works. Brahms composed many pieces for solo 
piano. The most notable of these works include groups 
ofshort ballads, capriccios, fantasias, intermezzos, and 
waltzes, His other piano works include the early sonatas 
and Scherzo in E flat minor (1851), and more individual 
masterworks including the Variations and Fugue ona 
Theme by Handel (1861) and two sets of Studies ona 
Theme by Paganini (1863). Brahms also wrote pieces for 
plano duet and for two pianos. His chamber music in- 
dudes sonatas for two instruments, trios, quartets, quin- 
tets, and sextets. 

Brahms's first works for orchestra are two enduring 
serenades (1857-1859) that are almost as long as sym- 
phonies. He finished his first symphony in 1876 and 
tompleted the other three in 1877, 1883, and 1885. 
Brahms also composed orchestrated versions of the 
Haydn Variations (1873) and two overtures—the Aca- 
demic Festival (1880) and the Tragic (1880). 

Brahms's concertos are among his most popular 
works today. They include his first (1854-1858) and sec- 
ond (1881) piano concertos, the Violin Concerto (1878), 
ind the Double Concerto (for violin and cello, 1887). His 
Yocal works include over 200 solo lieder, many duets 
ind quartets (including the popular Liebeslieder 
Waltzes), accompanied and unaccompanied choral 
pieces, and expert arrangements of German folk songs. 
Em his symphonies and concertos, Brahms's 
QA ing compositions on a large scale include Ein 
e es Requiem (A German Requiem, 1857-1868), for 
the ps d baritone soloists, chorus, and orchestra. 
M Hi is based on passages from the German Bible 
i hei traditional Latin Mass. Brahms also wrote 
fis and Reece ANG) for contralto solo, male cho- 
Serius rs estra; and the Vier ernste Gesánge (Four 

Niall E 1896) to Biblical texts. 
ind ena enjoy Brahms's intensely emotional 
FIR imes sentimental style. His music still arouses 
E iud music circles, particularly among music histo- 

eon) hg eee (experts in music history and 

ee io elieve that the real harmonic development 
siis man musical style passed him by. They find 
mm pbrnceeding from Wagner through Gustav 
eee ichard Strauss to Arnold Schoenberg. 
lsical pansy admired Beethoven and used the 
Vehicle to i and structures in Beethoven's music as 
Me nicknam. T own romantic compositions. Some peo- 
"nti. Man ed Brahmss first symphony “Beethoven's 
is marria y musical experts have criticized Brahms for 
portant Ha of styles. But they agree that he made an 
dling of ntribution to music through his original 
sical E d techniques, in which he repeats a 

y Erie with a variety of changes. Experts 
ee al is shorter piano pieces and his lieder. 
Braja oo Schumann, Clara. 

Bi (ames. See Hypnotism (History). 
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Cylinder Form (1985) by Ken Carlson 


A braided vessel was made by a craftworker who interlaced 
strips of leather over and under one another. 


Braided material is sometimes used as decorative 
trim on clothing. Such trim consists of a single piece of 
braid because braid ends cannot be neatly joined. 
Today, most decorative braid is made by special ma- 
chines and machine attachments. 

During the 1800s, women enjoyed stitching gold, silk, 
or wool braid to fabric as a form of decoration. This type 
of decoration was faster and less tedious to create than 
certain types of embroidery. Later, soutache braid be- 
came popular. This braid can be sewn loosely in place 
by hand and then machine stitched. 

Today, people use braiding techniques to make a 
wide range of products. These products include shaped 
articles, such as straw hats and small rugs; narrow fab- 
rics, such as ribbons for women's hats; cords and tapes, 
including wicks, shoelaces, and fishing lines; and cord 
coverings for tyres, tubing, wires, and cables. 

Braille is a code of small raised dots on paper that can 
be read by touch. Louis Braille, a 15-year-old blind 
French student, developed a raised dot reading system 
in 1824. The idea came to him from the dot code 
punched on cardboard that Captain Charles Barbier 
used to send messages to his soldiers at night. 

In 1829, Braille published a dot system, basing it on a 
"cell" of six dots. From the 63 possible arrangements of 
the dots, Braille devised an alphabet, punctuation 
marks, numerals, and a notation for music. Braille's code 
was not officially accepted at once. But later it won uni- 
versal acceptance for all written languages and for 
mathematics, science, and computer notation. 

Blind people read braille by running their fingers 
along on the dots. They can write braille on a 6-key ma- 
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A braille book has words printed as a series of raised dots. 
Blind people read by running their fingertips over the dots. Each 
braille page has dots stamped on both sides of the paper. 


A braille printer, foreground, can be attached to a word- 
processing system. A voice-activated dictaphone, on top of the 
computer, dictates information for this blind woman to type. 


AM T : d "s e : oe HEAD ur 
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o 0 The braille alphabet starts by using 10 combinations of the top 4 dots. The m ir 
The braille cell is three dots acters, when preceded by a special number sign, are used to express the numl ph k : 
high and two dots wide. This . e eo e. i es 2 : in 
means that 63 different char- . . . . P . . . $ 1 
acters can be formed. K L M N 0 P Q R 


Adding the lower left-hand dot makes the next 10 letters. Adding the lower right-hand 


chine called a braillewriter, 


ee 
or with a stylus on a small » :. EN 
metal or plastic slate. E Y X 


Braille books are 
pressed from metal plates. 


dot makes the last five letters of the alphabet lexcept w) and five word symbols, below. 
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Omitting the lower left-hand dot forms nine digraphs, or speech sounds, and the le! 


The characters are w. This construction continues until all possible combinations have been used. 4 E 
stamped on both sides of . : ee d o we se oe Li ‘ 
the paper by a method . . . . . D ° * EU W 
called interpointing. Dots ch gh sh th wh ed er ou 


on one side of the page do 

not interfere with those on the other. In the early 1960's, 
publishers began using computers to speed up the pro- 
duction of braille books. The text is typed into a com- 
puter that automatically translates it into braille. The 
computer then transfers the raised braille figures onto 
paper or onto metal plates for use in a press. By another 
method, a vacuum braille former duplicates hand- 
transcribed braille pages on plastic sheets, which are 
then bound in volumes. 

Braille, Louis (1809-1852), was a blind Frenchman 
who invented the braille system of printing and writing 
for the blind. He was born near Paris, An accident at the 
age of 3 followed by a serious infection left him blind. 
He entered the Royal Institution for Blind Youth in Paris 
(now the National Institution for Blind Youth) when he 
was 10. Braille was a good student, especially of science 
and music, and he became a church organist and a 
skilled cellist. He remained at the Institute as a teacher. 
There he developed his system of reading. It utilizes 
raised dots on paper for letters. Braille also developed a 
method of writing music, based on the same system. 
See Braille. 


Brain is the master control centre of the body. es 
brain constantly receives information from the ib i 
about conditions both inside the body and Oen 
The brain rapidly analyses this information an s anda 
sends out messages that control body function ge 
tions. The brain also stores information from pas a 
rience, which makes learning and remembering P 
ble. In addition, the brain is the source of though 
moods, and emotions. 1 é 

In such simple animals as worms and ie yb 
brain consists of small groups of nerve celis. Rho 
With a backbone have a complicated brain T well: 
many parts. Animals that have an escapa a 
developed brain include apes, dolphins, an ed brain o 
Human beings have the most highly develop! ies 
all. In fact, it is the human brain that disne animals 
human beings from all other species (kinds 2 nnecte 
The human brain consists of billions of nee difficult 
cells and enables people to use language; 50 
problems, and create works of art. SS ES 

The human brain is a greyish-pink, jellyli who 
many ridges and grooves on its surface. A N! 
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babys brain weighs less than 0.5 kilogram. By the time a 
erson is 6 years old, the brain has reached its full 

weight of about 1.4 kilograms. Most of the brain cells 

are present at birth, and so the increase in weight 

comes mainly from growth of the cells. During this six- 

year period, a person learns and acquires new behav- 

jour patterns at the fastest rate in life. 

The actual susbtance of the brain consists of two 
types of cell. The nerve cell or neuron is the basic func- 
tional unit of the nervous system, specialized to commu- 
nicate electrochemically with its neighbours. Sustaining 
and supporting the neuron is the non-communicating 
glial cell. Glial cells are known as neuroglia, or glia. 

Anetwork of blood vessels supplies the brain with 
the vast quantities of oxygen and food that it requires. 
The human brain makes up only about 2 per cent of the 
total body weight, but it uses about 20 per cent of the 
oxygen used by the entire body when at rest. The brain 
can go without oxygen for only three to five minutes be- 
fore serious damage results. 

The brain is located at the upper end of the spinal 
cord, This cable of nerve cells extends from the neck 
about two-thirds the way down the backbone. The spi- 
ml cord carries messages between the brain and other 
parts of the body. In addition, 12 pairs of nerves connect 
the brain directly with certain parts of the body. For 
more information about the nervous system and the 
brain's place in it, see Nervous system. 

The brain works somewhat like both a computer and 
achemical factory. Brain cells produce electrical signals 
and send them from cell to cell along pathways called 
Srcuits. As in a computer, these electrical circuits re- 
télve, process, store, and retrieve information. Unlike a 
tomputer, however, the brain creates its electrical sig- 
ns by chemical means. The proper functioning of the 

rain depends on many complicated chemical sub- 
stances produced by brain cells. 
j Soda in various fields work together to study the 
Din m function, and chemical composition ofthe 
lol is field of study, called neuroscience or neuro- 
RE is rapidly increasing our understanding of the 
w ino ut puch remains to be learned. Scientists do not 
Mained b ow much of the brain's activity can be ex- 

This y current laws of physics and chemistry. 

i» article deals chiefly with the human brain. The 
ection of the article discusses the brain in various 
Inds of animals. 


The parts of the brain 


ae brain has three main divisions: (1) the cerebrum, 
tists che rebellum, and (3) the brain stem. Each part con- 
iefly of neurons and their supporting glia. 
ah makes up about 85 per cent of the 
dies c, t human brain. A thin layer of nerve cell 
bros ed the cerebral cortex or cortex forms the 
eneath ee of the cerebrum. Most of the cerebrum 
ese fib cortex consists of nerve cell fibres. Some of 
Cortex e connect parts of the cortex. Others link the 
d ith the cerebellum, brain stem, and spinal cord. 
Surface cw ral cortex folds in upon itself and so forms a 
Steatly in ith many ridges and grooves. This folding. 
lino S nes the surface area of the cortex within 
ed the SPace of the skull. Some areas of the cortex, 
€ Sensory cortex, receive messages from the 
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sense organs as well as messages of touch and temper- 
ature from throughout the body. Others areas, called the 
motor cortex, send out nerve impulses that control the 
movements of all the skeletal muscles. But the largest 
portion of the cortex is the association cortex. The asso- 
ciation cortex analyses, processes, and stores informa- 
tion and so makes possible all our higher mental abili- 
ties, such as thinking, speaking, and remembering. 

A fissure (large groove) divides the cerebrum into 
halves called the /eft cerebral hemisphere and the right 
cerebral hemisphere. The hemispheres are connected 
by bundles of nerve fibres, the largest of which is the 
corpus callosum. Each hemisphere, in turn, is divided 
into four /obes (regions). They are (1) the frontal lobe, at 
the front; (2) the temporal lobe, at the lower side; (3) the 
parietal lobe, in the middle; and (4) the occipital lobe, at 
the rear. Each lobe is named after the bone of the skull 
that lies above it. Fissures in the cerebral cortex form the 
boundaries between the lobes. The two major fissures 
are the central fissure and the /ateral fissure. 

The cerebellum is the part of the brain most respon- 
sible for balance, posture, and the coordination of 
movement. It is located below the back part of the cere- 
brum. The cerebellum consists of a large mass of 
closely packed fo/ia (leaflike bundles of nerve cells). It 
has a right hemisphere and a left hemisphere, which are 
joined by a finger-shaped structure called the vermis. 
Nerve pathways connect the right half of the cerebellum 
with the left cerebral hemisphere and the right side of 
the body. Pathways from the left half connect with the 
right cerebral hemisphere and the left side of the body. 

= 


The human brain weighs about 1.4 kilograms and has three 


major divisions—the cerebrum, cerebellum, and brain stem. The 
rts of the brain are greyish-pink or white, not the colours 
used for clarity in the illustrations for this article. 
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The brain stem is a stalklike structure that connects 
the cerebrum with the spinal cord. The bottom part of 
the brain stem is called the medulla oblongata or me- 
dulla. The medulla has nerve centres that control breath- 
ing, heartbeat, and many other vital body processes. The 
major sensory and motor pathways between the body 
and the cerebrum cross over as they pass through the 
medulla. Each cerebral hemisphere thus controls the 
opposite side of the body. 

Just above the medulla is the pons, which connects 
the hemispheres of the cerebellum. The pons also con- 
tains nerve fibres that link the cerebellum and the cere- 
brum. Above the pons lies the midbrain. Nerve centres 
in the midbrain help control movements of the eyes and 
the size of the pupils. 

At the upper end of the brain stem are the thalamus 
and the hypothalamus. There are actually two thalami, 
one on the left side of the brain stem and one on the 
right side. Each thalamus receives nerve impulses from 
various parts of the body and routes them to the appro- 
priate areas of the cerebral cortex. The thalami also relay 
impulses from one part of the brain to another. The 
hypothalamus regulates body temperature, hunger, and 
other internal conditions. It also controls the activity of 
the nearby pituitary gland, the master gland of the body 
(see Hypothalamus; Pituitary gland). 

A network of nerve fibres called the reticular forma- 
tion lies deep within the brain stem. The reticular forma- 
tion helps regulate the brain's level of awareness. Sen- 
sory messages that pass through the brain stem stimu- 
late the reticular formation, which in turn stimulates ac- 
tivity and alertness throughout the cerebral cortex. 


The cerebrum 


Brain cells. The human brain has from 10 billion to 
100 billion neurons and a far greater number of glia. The 
neurons transmit nerve impulses, and the glia surround 
and so support the neurons. The glia also perform many 
other important tasks. For example, certain glia keep the 
brain free of injured or diseased neurons by engulfing 
and digesting them. 

As in all other cells, a thin membrane forms the outer- 
most layer of each neuron. However, a neuron's mem- 
brane is highly specialized to carry nerve impulses. Each 
neuron consists of a cell body and a number of tubelike 
fibres. The longest fibre, called the axon, carries nerve 
impulses from the cell body to other neurons. Short, 
branching fibres called dendrites pick up impulses from 
the axons of other neurons and transmit them to the cell 
body. The point where any branch of one neuron trans- 
mits a nerve impulse to a branch of another neuron is 
called a synapse. Each neuron may form synapses with 
thousands of other nerve cells. 

Some axons have a coating of fatty material called my- 
elin. The myelin insulates the fibre and speeds the trans- 
mission of impulses along its surface. Myelin is white, 
and tightly-packed axons covered with it form white 
matter. The neuron cell bodies and the axons without 
myelin sheaths make up the grey matter of the brain. 
The cerebral cortex is made up of grey matter, and most 
ofthe rest of the cerebrum consists of white matter. 


How the brain is protected 


The hard, thick bones of the cranium (skull) shield the 
brain from blows that could otherwise seriously injure 
it. In addition, three protective membranes called me- 


The cerebrum consists of a left hemisphere and a right hemisphere. Each hemisphere is divided 


into four lobes by grooves in the cortex, a layer of nerve cell bodies that covers the cerebrum. This 
diagram shows the left cortex and indicates some major functions of each of its parts. 
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Each part of the motor or somaesthetic area of the cortex is linked to a specific body part. The larg- 
est areas of the motor cortex control the body parts that make the most complex movements. The 


largest areas of the somaesthetic cortex receive impulses from the most sensitive body parts. 


Motor Cortex 


"ges cover the brain. The outermost membrane is the 
‘ough dura mater, which lines the inner surface of the 
tanium, A thinner membrane, the arachnoid, lies just 
beneath the dura mater, The delicate pia mater directly 
ue the brain. It follows the folds of the brain's sur- 
‘ce and contains blood vessels that carry blood to and 
from the cerebral cortex. 

,^ dear liquid called cerebrospinal fluid separates the 
5 hee from the arachnoid. This fluid forms a thin 
id 'oning layer between the soft tissues of the brain 
3 the hard bones of the cranium. It also fills four 

Paces called ventricles within the brain. Tissues inside 
si entricles produce the cerebrospinal fluid, which 
à 5 through small openings into the space between - 
is ae and the arachnoid. The cere MINE 
arachnoid, into the blood through tiny vessels in the 
s blood-brain barrier safeguards brain tissues from 
ied that could result from contact with certain 
Sint carried in the bloodstream. Substances 
in w ee reach body tissues by passing through the 
T isf 5 of tiny blood vessels called capillaries. Much 
at ds W occurs through the spaces between the cells 
ells ar € up the capillary walls. In brain capillaries, the 
and the, More tightly packed than in other capillaries, 

Caref, pasigo of substances from blood to brain cells 
arge = i restricted. The brain needs some kinds of 

alls fan ecules for nutrition, however. The capillary 
able th Ve certain enzymes and other properties that en- 

ese particular molecules to pass through. 
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i ible for 
cerebellum is the part of the brain most responsible 
ate and coordination. The cross-section of the cerebellum 
clearly shows the folia, which are leaflike bundles of nerve cells. 
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The brain stem is a stalklike structure that links the cerebrum 
with the spinal cord. The larger diagram shows a cross section 
of the brain stem and the nearby pituitary gland. 


Right cerebral 
hemisphere, 


Left cerebral 
hemisphere 


cerebellar 
hemisphere: 


Pathway between 
the right side of the 
body and the left 
cerebral hemisphere. 


Pathway between 
the left side of the 
body and the right 


Nerve pathways cross over as they pass through the brain 
stem. As a result, each cerebral hemisphere controls the oppo- 
site side of the body. Similarly, each side of the cerebrum is 
linked with the opposite side of the cerebellum. 


=] 


cerebral hemisphere 


The work of the brain 


Most functions of the brain involve the coordinated 
activity of many brain areas. Scientists have developed 
numerous methods to study these functions. Experi- 
ments on animal brains have revealed a great deal about 
the workings of various areas of the brain. Studying the 
human brain is more difficult because of the risk of in- 
terfering with its vital functions. However, scientists 
have learned much about the normal activity of the 
human brain by studying people with brain damage 
caused by illness or injury. 

Surgeons have mapped the functions of many areas 
of the cerebral cortex by electrically stimulating the 
brain during brain surgery. Brain operations do not re- 
quire that the patients be unconscious because the 
brain feels no pain directly. Thus, the patients can tell 
the surgeons what they experience when particular 
brain areas are stimulated. 

Brain surgery has revealed that certain functions of 
the cerebrum occur chiefly in one hemisphere or the 
other. Surgeons treat some cases of epilepsy by cutting 
the corpus callosum, which connects the cerebral hemi- 
spheres. This operation produces a condition called the 
split brain, in which no communication occurs between 
the hemispheres. Studies of split-brain patients suggest 
that the left hemisphere largely controls our ability to 
use language, mathematics, and logic. The right hemi- 
sphere is the main centre for musical ability, the recog- 
nition of faces and complicated visual patterns, and the 
expression of emotion. 

In receiving sensory messages. The receiving and 
interpreting of sensory messages is chiefly the task of 
the cerebral cortex. Various parts of the body send 
nerve impulses to the thalamus, which routes them to 
the appropriate areas of the cerebral cortex. An area o 
the sensory cortex called the somaesthetic cortex te 
ceives messages that it interprets as bodily sensations, 
such as touch and temperature. It lies in the parietal 
lobe of each hemisphere, along the central fissure. Ead 
part of the somaesthetic cortex receives and interprets 
impulses from a specific part of the body. h 

Other specialized areas of the cerebrum receive i e 
sensory impulses of seeing, hearing, taste, and pe 
Impulses from the eyes travel to the visual cortex in 
occipital lobes. Portions of the temporal lobes E. 
messages from the ears. The area for taste lies burie : 
the lateral fissure, and the centre of smell is on the m 
derside of the frontal lobes. The various areas of the He 
rebrum interpret the nerve impulses from the sense 
gans as visual images, sounds, tastes, and smells. " 

In controlling movement. Some reflex actions E 
not involve the brain. If a person touches a hot Eois 
example, pain impulses flash to the spinal cord, Bhs 
immediately sends back a message to withdraw t Si: 
hand. However, the brain plays the major role in C T 
trolling our conscious movements as well as iade 
are unaware of. Deep within the cerebrum lie sep Inu 
collections of neurons called basa/ ganglia or od 
clei. The basal ganglia help control unconscious im " 
ments involved in such activities as walking 0T e the 
Areas in the brain stem control the movements 9 fthe 
body's involuntary muscles, which line the walls 0 
stomach, intestines, and blood vessels. 


The cerebral cortex and the cerebellum together 
largely regulate voluntary movements. The motor cortex 
ineach cerebral hemisphere sends nerve impulses to 
the particular muscles used in an activity, such as writ- 
ing or throwing a ball. The motor cortex lies in the fron- 
til lobe, in front of the central fissure. Each area of the 
motor cortex controls the movements of a specific part 
ofthe body. The largest areas control those parts of the 
body that make the most complicated and precise 
movements. Thus, a large area controls the lips and 
tongue, which make complex movements in speaking. 
Much smaller areas control the relatively simple move- 
ments made by such parts as the back and shoulders. 

Because the major motor pathways to the body cross 
over in the brain stem, the motor cortex of the left hemi- 
sphere controls movements on the right side of the 
body. Similarly, the right motor cortex directs move- 
ments on the left side of the body. More than 90 per 
cent of all people are right-handed because the left 
motor cortex, which directs the right hand, is dominant 
over the right motor cortex, which directs the left hand. 

The cerebellum coordinates the muscle movements 
ordered by the motor cortex. Nerve impulses alert the 
cerebellum when the motor cortex orders a part of the 
body to perform a certain action. Almost instantly, im- 
pulses from that part of the body inform the cerebellum 
ofhow the action is being carried out. The cerebellum 
Compares the movement with the intended movement 
and then signals the motor cortex to make any necessary 
corrections. In this way, the cerebellum ensures that the 
body moves smoothly and efficiently. 

In the use of language. Many parts of the brain are 
involved in our use of language. The centres of vision 
and hearing enable us to understand written or spoken 
Words. The motor cortex and the cerebellum order the 
peer movements of the lips, tongue, and other organs 
peech. In addition, two areas of the association cor- 

are vital in the use of language. They are Wernicke’s 


iere of the When we read a word, the vision centi 
Use otk the image of the word, below left The angular gyrus 
Oflanguage ^ sound pattern, which Wernicke's area then interp 


area sends impulses to Broca's area, which issues i 
ments, centre. On the basis of these instructions, the motor c 
speech organs to move and alerts the cerebellum 
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area, in the temporal lobe, and Broca$ area, in the fron- 
tal lobe. Almost all right-handed people have the lan- 
guage areas in the left hemisphere. About 70 per cent of 
all left-handed people have language areas in the left 
hemisphere. About 15 per cent of left-handed people 
have there areas in the right hemisphere, and about 15 
per cent have tham in both hemispheres. 

When we hear a word, Wernicke's area interprets the 
meaning of the sound pattern, When we read a word, a 
brain area called the angular gyrus converts the visual 
image into its associated sound, which Wernicke's area 
then interprets. Wernicke's area also formulates the sen- 
tences we speak. Broca's area supplies detailed instruc- 
tions for the muscle movements required for speaking a 
particular word. These instructions are sent to the motor 
cortex, which orders the movements. 

In regulating body processes. The main control 
centres for body processes are in the brain stem. Nerve 
centres in the medulla regulate such body functions as 
breathing, heartbeat, and blood flow. Other areas within 
the brain stem control swallowing and the movements 
of the stomach and intestines. 

The hypothalamus also has nerve centres that control 
certain body processes. Most of these centres maintain 
constant conditions within the body. For example, some 
centres regulate the amount of water in the body. Cer- 
tain neurons in various parts of the body detect changes 
in the level of water and relay this information to the hy- 
pothalamus. If the water level is too low, the hypo- 
thalamus produces the sensation of thirst, which 
encourages the person to drink water. At the same time, 
the hypothalamus sends messages that cause the kid- 
neys to reduce the amount of water they remove from 
the body. If the water level becomes too high, the mes- 
sages from the hypothalamus eliminate thirst and in- 
crease the amount of water removed by the kidneys. 
Other centres in the hypothalamus operate on the same 
principle in regulating hunger and body temperature. 


re of the brain converts impulses from the eyes into an 


transforms this visual image into its associated 
rets. If we wish to speak the word, Wernicke's 
instructions for the necessary muscle move- 
ortex orders the muscles of the 

to coordinate their movement, right. 
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A slender stalk of tissue connects the hypothalamus 
with the master gland of the body, the pituitary. The 
hypothalamus indirectly regulates many body processes 
by controlling the pituitarys production and release of 
chemical messengers called hormones. Among other 
functions, these hormones regulate the body's rate of 
growth and its sexual and reproductive processes. 

In producing emotions. The emotions we experi- 
ence involve many areas of the brain as well as other 
body organs. A group of brain structures called the /im- 
bic system plays a central role in the production of emo- 
tions. This system consists of portions of the temporal 
lobes and parts of the hypothalamus and thalamus. 

An emotion may be provoked by a message from a 
sense organ or by a thought in the cerebral cortex. In 
either case, nerve impulses are produced that reach the 
limbic system. These impulses stimulate different areas 
of the system, depending on the kind of sensory mes- 
sage or thought. For example, the impulses might acti- 
vate parts of the system that produce pleasant feelings 
involved in such emotions as joy and love. Or the im- 
pulses might stimulate areas that produce unpleasant 
feelings associated with anger or fear. 

In thinking and remembering. Scientists have only 
an elementary understanding of the extraordinarily com- 
plicated processes of thinking and remembering. Think- 
ing involves processing information over circuits in the 
association cortex and other parts of the brain. These 
circuits enable the brain to combine information stored 
in the memory with information gathered by the senses. 
Scientists are just beginning to understand the brain's 
simplest circuits, The forming of abstract ideas and the 
study of difficult subjects must require circuits of truly 
astonishing complexity. Explanations of these types of 
thinking are still beyond scientists’ understanding. 

Scientists also know little about the physical basis of 
memory. But evidence suggests that memories may be 
formed through the establishment of new brain circuits 
or the alteration of existing circuits. Either process 
would involve changes at the synapses—that is, at the 
points where impulses pass from one neuron to an- 
other. These changes may be controlled by glyco- 
proteins or other large molecules at the synapses. Exten- 
sive research will be required to verify this general ex- 
planation of memory formation and to discover the spe- 
cific details of the processes involved, 


The chemistry of the brain 


As in all other cells, many complex chemical pro- 
cesses occur within the neurons of the brain. However, 
some chemical processes occur only within and among 
neurons. Scientists are especially interested in gaining a 
fuller understanding of these Processes and how they 
relate to the transmission of nerve impulses. 

A nerve impulse is an electrical and chemical process 
controlled by the nerve cell membrane. The process in- 
volves jons (electrically charged atoms) of the chemical 
elements sodium and potassium. The membrane, which 
has pores, maintains varying concentrations of these 
ions inside the neuron and in its surrounding fluids. As 

the membrane selectively allows ions to enter and leave 
the cell, an electric charge—the nerve impulse—travels 
along the neuron. For more details about this process, 
see Nervous system (How nerves carry impulses). The 


rest of this section discusses the chemicals that transmit 
impulses from neuron to neuron. 

The brain's chemical messengers. Certain chemi- 
cals called neurotransmitters make it possible for a 
nerve impulse to travel from the axon of one neuron to 
the dendrite of another. An impulse cannot be transmit 
ted electrically across the synaptic cleft, the tiny gap be- 
tween the axon and the dendrite. Instead, when an im- 
pulse reaches the end of the axon, it triggers the release 
of neurotransmitter molecules from the cell. These mol- 
ecules cross the synaptic cleft and attach themselves to 
sites called receptors on the dendrite of the other neu- 
ron. This action alters the electrical activity of the receiv- 
ing neuron in one of two ways. Some transmitters stimu- 
late the neuron to produce a nerve impulse. Others tend 
to prevent the neuron from producing an impulse. 

The brain produces many kinds of chemicals that are 
used as neurotransmitters. The most common ones in- 
clude acetylcholine, dopamine, noradrenaline, and sero- 
tonin. The chemicals are not distributed evenly through- 
out the brain. Each is found only or primarily in specific 
areas. For example, the cell bodies of neurons that con- 
tain dopamine are in the midbrain of the brain stem. The 
axons of these cells reach into other areas, including the 
frontal lobes of the cerebrum and an area near the cen- 
tre of the brain called the corpus striatum. These dopa- 
mine pathways function in the regulation of emotions 
and in the control of complex movements. 

During the 19705, researchers discovered that mor- 
phine and related drugs relieve pain by attaching to re- 
ceptors in certain regions of the brain. This discovery 
suggested the fascinating possibility that the brain pro: 
duces its own painkillers that attach to these same re- 
ceptors. Further research led to the discovery of endor: 
phins and enkephalins, two types of neurotransmitters 
that bind to these receptors. Ny 

Brain chemistry and mental illness. All the brains 
functions depend on the normal action of neurotrans" x 
mitters. An excess or deficiency of a specific uu 
or group of transmitters may lead to a serious disorde 
in thought, mood, or behaviour. For example, studies 
have suggested that chemical imbalances in the brain 
play a significant role in several types of mental ill- i 
nesses. There is some evidence that the brain produc . 
abnormal amounts of transmitters in a severe mental ! 
ness called schizophrenia. These abnormalities ual 
create emotional disturbances and cause à person to 
see things and hear sounds that do not exist. — wed 

Disturbances in brain chemistry may also be i "is 
in bipolar disorder, also known as manic-depressn pe 
order. A person with this mental illness has ae res: 
riods of mania (extreme joy and overactivity) and 2 ol 
sion (sadness). Some research suggests that an exc! cii 
dopamine, noradrenaline, and serotonin causes E le- 
and that a deficiency of the same chemicals cause 
pression. m 

How drugs affect brain chemistry. Psychiatrist 
treat some mental illnesses with drugs that restor tran- 
brain's normal chemical activity. For example, mE 
quillizers used to relieve the symptoms of soho 
work by blocking the brain's receptors for dopa! ‘on are 
The drugs most commonly used to treat depre ai nora 
thought to increase the transmission of dopa 
drenaline, and serotonin across the synaptic cle 


Certain drugs produce a feeling of well-being or re- 
duce tension and worry by temporarily altering the nor- 
mal chemistry of the brain. For example, amphetamines 
increase mental activity by causing brain cells to release 
anexcessive amount of dopamine. Abuse of amphet- 
amines can create mental disturbances like those that 
occur in some forms of schizophrenia. A person's 
senses, emotions, thought processes, and judgment can 
bealtered dramatically and dangerously by ha/lucino- 
genic drugs. These drugs include mescaline, psilocybin, 
and LSD (lysergic acid diethylamide). Each of these 
drugs structurally resembles one or more neurotrans- 
mitters. Mescaline resembles dopamine and noradrena- 
line, and LSD and psilocybin resemble serotonin. Scien- 
tists think a hallucinogenic drug may produce its effects 
bycombining with the brain's receptors for the natural 
transmitter that it resembles. Hallucinogenic drugs may 
produce disturbances in brain chemistry that last long 
after their contact with the brain. 


Disorders of the brain 


Injuries, diseases, and inherited disorders can dam- 
age the brain. However, the seriousness of brain dam- 
age depends chiefly on the area of the brain involved 
rather than on the cause of the damage. Disorders that 
destroy brain cells are especially serious because the 
body cannot replace the lost cells. In some cases, how- 
ever, undamaged areas of the brain may eventually take 
over control of some functions formerly carried out by 
the damaged areas. 

Modern instruments and techniques enable doctors 
nose brain disorders earlier and more accurately 
d n in the past. For example, an instrument called an 

= oencephalograph (EEG) measures the patterns of 

on activity produced by the brain. Differences 

hio » e normal EEG patterns may indicate damage to 

cand also help locate the area of the damage. 

ph er important technique is computerized tomogra- 

ais CT scan for short. It involves X-raying the brain in 

era ne many angles. A computer then analyses the 
i ata and constructs a cross-sectional image ofthe 

i ona TV screen. Magnetic resonance imaging uses 
netic fields and radio waves to produce images of 

€ brain's structure. 

"tun are the leading cause of brain damage 

ia A People under 50 years of age. A blow to the 

T cause temporary unconsciousness without 

cause a damage. Severe injuries to the head may 

in ore serious brain damage. Head injuries before, 
Ren shortly after birth may cause cerebral palsy. 

volve lack several types of cerebral palsy, all of which in- 

Strok of control of muscle movements. 
rain, A e is the most common serious disorder of the 
" bid Stroke occurs when the blood supply to part of 
and ti S cut off. Nerve cells in the affected areas die, 
controlled he may lose the ability to carry out functions 
Talysis o y those areas. Many stroke victims suffer pa- 
i culty inse side of the body. Other symptoms include 

lost shah speaking or in understanding language. 
Caused p D^ result from damage to the blood vessels 
riosclero ypertension (high blood pressure) or arte- 
àssive SIS: (hardening of the arteries). Some victims of 
“ive and Strokes die, but many other stroke victims sur- 
recover at least partially. 


Brain 517 


Tumours are abnormal growths that can cause se- 
vere brain damage. The effects of a tumour depend on 
its size and location. A tumour may destroy brain cells in 
the area surrounding it. As the tumour grows, it also 
creates pressure, which may damage other areas of the 
brain or at least interfere with their normal function. 
Symptoms of a tumour include headache, seizures, un- 
usual sleepiness, a change in personality, or disturb- 
ances in sense perception or speech. Surgery cures 
many benign (noncancerous) tumours. For malignant 
(cancerous) tumours, doctors combine surgery with 
treatment with drugs or radiation. 

Infectious diseases. A number of diseases caused 
by bacteria or viruses can damage the brain. The most 
common of these infectious diseases are encephalitis 
and meningitis, either of which may be caused by bacte- 
ria or viruses. Encephalitis is an inflammation of the 
brain. Meningitis is an inflammation of the meninges, 
the membranes that cover the brain and spinal cord. 
Chorea is a disease of the brain that mainly affects chil- 
dren from 7 to 15 years old. Most cases of chorea occur 
with rheumatic fever and may be caused by the same 
bacteria that cause that disease. A virus disease called 
poliomyelitis attacks the brain and spinal cord. A vac- 
cine to prevent polio was developed in the 19505. 

Genetic disorders. Our genes (the hereditary materi- 
als in cells) carry instructions for the development ofthe 
brain. These instructions are extremely complex, and so 
errors occasionally occur. These errors can lead to seri- 
ous defects in the structure and functioning of the brain. 
Some infants are mentally retarded at birth because ge- 
netic errors caused the brain to develop improperly 
during the mother's pregnancy. In Down's syndrome, for 
example, an extra chromosome is present. Chromo- 
somes are structures in the cell nucleus that contain the 
genes. The extra chromosome causes mental retardation 
as well as physical defects. 

Some children suffer severe brain damage after birth 
because of an inherited deficiency of an enzyme that the 
body needs to use foods properly. For example, a child 
who has phenylketonuria (PKU) lacks an enzyme needed 
to convert a certain amino acid (protein part) into a form 
the body can use. This amino acid, phenylalanine, accu- 
mulates in the blood and damages developing brain tis- 
sues. A diet low in phenylalanine can prevent brain 
damage in PKU victims. 

Some genetic errors do not damage the brain until 
later in life. Huntington's disease, for example, strikes 
most victims during middle age. It causes various areas 
of the cerebrum to wither away. Involuntary, jerky move- 
ments are the main early symptoms but the disease 
eventually leads to incurable mental disintegration. 

Heredity also plays a role in some types of mental ill- 
ness. Many children of schizophrenics apparently in- 
herit a tendency to develop schizophrenia. Studies have 
also revealed an inherited tendency to develop manic- 
depressive psychosis. These tendencies may involve in- 
herited defects in brain chemistry. Researchers continue 
to study these tendencies and how they interact with en- 
vironmental conditions to produce mental illness. 

During the 19705, geneticists developed techniques 
whereby specific genes can be added to or removed 
from an organism. These techniques may make possible 
new treatments for hereditary diseases of the brain. 
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Other brain disorders include (1) epilepsy, (2) multi- 
ple sclerosis (MS), and (3) Parkinson's disease. Scientists 
do not know the cause of these disorders. 

Epilepsy. Victims of epilepsy suffer seizures that 
occur when many nerve cells in one area of the brain re- 
lease abnormal bursts of impulses. A seizure may cause 
temporary uncontrolled muscle movements or uncon- 
sciousness. Doctors treat epilepsy with drugs that re- 
duce the number of seizures or prevent them entirely. 

Multiple sclerosis develops when axons in parts of 
the brain and spinal cord lose their myelin sheaths. As a 
result, the axons cannot carry nerve impulses properly. 
Symptoms vary depending on what brain areas are af- 
fected, but they may include double vision, loss of bal- 
ance, and weakness in an arm or leg. Drugs can relieve 
some of the symptoms, but no cure is yet known. 

Parkinson's disease is characterized by slowness of 
movement, muscle rigidity, and trembling. These condi- 
tions result in part from the destruction of the nerve 
pathways that use dopamine as a transmitter. Treatment 
with the drug L-dopa replaces the missing dopamine 
and so can relieve the symptoms of Parkinson's disease, 
though it cannot cure the disease. 


The brain in animals 


Most invertebrates (animals without a backbone) do 
not have a well-developed brain. Instead, they have clus- 
ters of nerve cells, called ganglia, that coordinate the 
workings of various parts of the body. All vertebrates 
(animals with a backbone) have some kind of brain. Sci- 
entific evidence suggests that the complex brain in 
higher animals evolved (developed gradually) through 
the ages (see Evolution). 

In invertebrates. The more advanced invertebrates, 
such as worms and insects, have some type of relatively 
simple brain. An earthworm, for example, has a large 
pair of ganglia in its head region, which control the 
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Detecting brain tumours is made simpler by the use of an in- 
strument called a CT scanner. This instrument X-rays the brain 
from many angles, /eft. From the X-ray data, the scanner's com- 
puter constructs an image of the brain on a screen, above. 


worm’s behaviour on the basis of information received 
from the sense organs. An insect has a more complex 
brain, which consists of three pairs of ganglia. The gem 
glia receive information from the sense organs and con 
trol such complex activities as feeding and flying. 

Octopuses have the most highly developed brain He 
among invertebrates. It is divided into several parts, d 
largest of which is the optic /obe. The optic lobe pro i 
esses information from an octopus's eyes, which rese 
ble the eyes of vertebrates in structure and function. 

In vertebrates, the brain can be divided into e 
main regions: (1) the forebrain, (2) the midbrain, an i 
the hindbrain. The midbrain is the most high 
oped region in primitive vertebrates, such as fish ai 
amphibians. In contrast, the forebrain, or carebit ana 
makes up only a small part of the brain in these ET 
As increasingly complex vertebrates evolved, ber 
changes occurred in the brain. The size and impo! lative 
of the cerebrum increased enormously, and pr ae 
size and importance of the midbrain decrease bellum 
hindbrain consists of the medulla and the cerebe ver 
Its structure and function is basically the same us 
tebrates, though the cerebellum is larger and m 
complex in advanced animals. . 

Among fish and amphibians, the midb 
chiefly of two optic lobes. These lobes serve H r coor 
the centre of vision but also as the major area rebran 
dinating sensory and motor impulses. aeris “that serve 
is composed of two small, smooth swellings he cere" 
mainly as the centre of smell. In amphibians, E 
brum is slightly larger and is covered by x have been 

In reptiles, some functions of the WU a is 
taken over by the cerebrum. A reptile's cere amphib- 
larger and more complex than that of a fish M small 
ian. Within the cerebrum are basal ganglia. T ie 
bundles of neurons form a major association d stored. 
where information is analysed, processed, an 
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some advanced reptiles have a small area of cerebral 
cortex that differs from the cortex in lower vertebrates. 
this area, called the neocortex (new cortex), functions as 
qn important association area. 

Birds have a cerebrum larger than that of fish, am- 
phibians, and reptiles. But unlike some advanced rep- 
tiles, birds lack a neocortex. Instead, the dominant part 
oftheir brain consists of large, highly developed basal 
ganglia, which fill most of the interior of the cerebrum. 
‘he basal ganglia serve as the main association area and 
give birds an impressive ability to learn new behaviour. 
They apparently also store the instructions for the many 
instinctive behaviour patterns of birds. Birds also have a 
well: developed cerebellum, which coordinates all the 
sensory and motor impulses involved in flying. 

The brain reaches its highest level of development in 
mammals. The neocortex forms nearly all the cerebral 
cortex of the mammalian brain, and the midbrain serves 
mainly as a relay centre. The most primitive mammals, 
such as moles and shrews, have a relatively small cere- 
brum with a smooth cerebral cortex. More advanced 
mammals, such as horses and cats, have a larger cere- 


Some animal 
ains The cerebrum is larger in reptiles and bird: 
such as cats and apes. Of all animal brains, 
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Sharks and other fish have a relatively simple bi 
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brum covered by a cortex with many ridges and 
grooves. Whales and dolphins have a large, highly de- 
veloped brain. The brain in chimpanzees and other apes 
is even more highly developed. It resembles the human 
brain more closely than does the brain in all other spe- 
cies of animals. 

Related articles in World Book include: 


Alzheimer's disease Electroencephalo- Penfield, Wilder G. 
Aneurysm graph Perception 
Aphasia Encephalitis Phrenology 
Biofeedback Endorphin Poliomyelitis 
Cerebral haemor- Epilepsy Psychosis 

rhage Huntington's disease Reflex action 
Cerebral palsy Meningitis Schizophrenia 
Cerebrospinal fluid Mental illness Skull 
Chorea Mental retardation Sleeping sickness 
Concussion Multiple sclerosis Stimulant 
Creutzfeldt-Jakob Nervous system Stroke 

disease Parkinson's disease Tay-Sachs disease 

Outline 
1. The parts of the brain 
A. The cerebrum C. The brain stem 


B. The cerebellum D. Brain cells 


rain in which the cerebrum plays only a minor role. 
s, but it reaches its highest development in mammals, 
the ape's most closely resembles the human brain. 
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Il. How the brain is protected 
Ill. The work of the brain 
A. In receiving sensory messages 
B. In controlling movement 
C. In the use of language 
D. In regulating body processes 
E. In producing emotions 
F. In thinking and remembering 
IV. The chemistry of the brain 
A. The brain's chemical messengers 
B. Brain chemistry and mental illness 
C. How drugs affect brain chemistry 
V. Disorders of the brain 


A. Injuries D. Infectious diseases 
B. Stroke E. Genetic disorders 
C. Tumours F. Other brain disorders 


VI. The brain in animals 


A. In invertebrates B. In vertebrates 


Questions 


How much does the human brain weigh? 

What is the most common serious disorder of the brain? 

What is the function of the motor cortex? 

What are the three main divisions of the human brain? 

Which invertebrates have the most highly developed brain? 

How does the blood-brain barrier safeguard the brain tissues? 

Which brain areas are vital in the use of language? 

How does the hypothalamus regulate the amount of water in the 
body? 

Why are most people right-handed? 

Which animals have a brain most similar to the human brain? 


Brain death. See Death (Defining death). 

Braine, John (1922-1986), was an English novelist best 
known for his first novel, Room at the Top (1957). Like 
Braine's other novels, Room at the Top is traditional in 
its careful plotting, simple style, and concrete detail. The 
book gained attention because of its working-class 
hero, Joe Lampton, who energetically and often ruth- 
lessly pursues money and advancement. Braine contin- 
ued the story of Joe Lampton in Life at the Top (1962). 
During the 19505, Braine was often classified as one of 
England's Angry Young Men, a group of writers who ex- 
pressed their discontent with traditional English educa- 
tion, literature, and politics. 

John Gerard Braine was born in Bradford, Yorkshire. 
He drew on his own life in his realistic use of the York- 
shire area in his books. His Roman Catholic background 
is reflected in The Jealous God (1964), a novel that con- 
cerns a Catholic man in love with a Protestant woman, 
Braine also wrote a spy novel, The Pious Agent (1975). 
Braintree (pop. 115,700) is a local government district 
in central Essex, England. The district has many attractive 
villages and is well known for its fruit- and seed- 
growing industries. The towns of Braintree and Witham 
have planned expansion schemes to encourage indus- 
trial development. Industries in the towns include preci- 
sion engineering and electronics. See also Essex. 
Brainwashing is a method of influencing people to 
change their beliefs and accept as true what they previ- 
ously had considered false. The term was first used to 
refer to methods of influence practised by the Chinese 
Communists. It described "thought reform“ programmes 
they developed after taking control of China in 1949. 

During the Korean War (1950-1953), the Chinese and 
North Koreans used similar techniques to convert Amer- 
ican prisoners to Communism. This form of brainwash- 
ing begins by isolating the victims in a prison cell ora 
small room. They are told Tepeatedly and harshly that 


their political, religious, or social beliefs are wrong. 
They are also shown the advantages of their Captor's po- 
sition. Many victims are starved and allowed little or no 
sleep. Such mental and physical torment eventually 
causes some people to give up their beliefs and accept 
those of their persecutors. Most victims regain their 
original beliefs soon after returning to their own envi- 
ronment. 

Some religious sects have been accused of brain- 
washing their members. Many of these groups forbid 
new members to contact their families or friends out- 
side the sect. Such isolation has led relatives and others 
to accuse the sects of putting the newcomers under 
mental pressure to accept the sects' beliefs. 
Braithwaite, Edward (1930- _), is a West Indian 
poet and historian. His best known poetry is a trilogy, 
consisting of Rights of Passage (1967), Masks (1968), and 
Islands (1969), which are printed together as Arrivants:A 
New World Trilogy (1973). Braithwaite's poetry explores 
the Caribbean heritage and the search for its own iden- 
tity. He uses the West Indian dialect and rhythm in much 
of his poetry. His other works include Mother Poem 
(1979) and Sun Poem (1982) about his native Barbados, 
and X-Se/f (1982). 

Edward Kamau Braithwaite was born in Bridgetown, 
Barbados. In 1984, he became professor of social and 
cultural history at the University of the West Indies at 
Kingston, Jamaica. 

Braithwaite, Dame Lilian (1873-1948), was an Eng- 
lish actress who first gained recognition when she 
toured with Sir Frank Benson's company, playing Shake- 
spearean parts. In 1924, she played Florence Lancaster 
in Noel Coward's controversial play The Vortex Other 
notable performances were as Queen Elizabeth in La 
Femme sans Homme and as Abby Brewster in Arsenic 
and Old Lace. 

In 1943, Lilian Braithwaite was made a Dame Com- 
mander of the Order of the British Empire for her serv- 
ices to the stage. She was born in Ramsgate, Kent. 
Brake is a device that slows or stops the movement o! 
a wheel or engine or of an entire vehicle. Most brakes 
have a fixed part called a brake shoe or block that B 
presses against a turning wheel to create friction (resi 5 
ance to motion). This friction causes the wheel to stop 
slow down. ical 

There are three major kinds of brakes: (1) mechani 
brakes, (2) hydraulic brakes, and (3) air brakes. ong 
common types of brakes include power brakes an 
electric brakes. Un 

Mechanical brakes have levers or cables Br i 
the brake shoes close to the wheel. Most ghian it 
cycles use a mechanical brake called a calliper bra d 
consists of two small rubber brake shoes, one on s à 
side of the wheel rim. Cables connect the shoes to the 
levers on the handlebars. When the rider sque d 
levers, the cables force the shoes to press against 
wheel rim. This action slows or stops the pice dl 

Cars are equipped with another kind of mec Pris 
brake called an emergency brake or hand brake helps 
brake is also known as a parking brake boca us driver 
prevent a parked car from rolling away. When tl S 
applies the emergency brake, a system of levers 3 
and cables exerts pressure on the brake shoes © 
rear wheels. 
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Mechanical brakes are commonly used on bicycles. When the 
brake is applied, right, two levers squeeze small rubber brake 
shoes against the wheel rim, slowing the tyre's rotation. 


Hydraulic brakes use various fluids instead of levers 
or cables. In cars, the brake fluid is in chambers called 
oylinders. Metal tubes connect the master cylinder with 
Wheel cylinders located near the wheels. When the 
driver steps on the car's brake pedal, a piston moves for- 
ward inside the master cylinder. The piston forces brake 
fluid out of the master cylinder and through the tubes to 
the wheel cylinders. In the wheel cylinders, the increase 
in fluid pressure makes a set of smaller pistons move. 
These smaller pistons activate either drum brakes or 
disc brakes, the two types of hydraulic brakes. Many 
cars have drum brakes on the rear wheels and disc 
brakes on the front wheels. 
oum brakes consist of a cast-iron drum and a pair of 
fe ted brake shoes. The drum is bolted to the cen- 
Ws i e wheel on the inside. The drum rotates with the 
ss but the shoes do not. The shoes are lined with 

os or some other material that can withstand heat 
pelerated by friction. When the brake shoes press 
gainst the drum, both the drum and the wheel stop or 

slow down, 
ban brakes have a cast-iron disc instead of a drum. A 
This ed calliper assembly fits around a part of the disc. 
fie tructure contains wheel cylinders, pistons, and 

riction pads. The friction pads are flat pieces of 
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Br 
rake shoe Brake drum 


Brake shoe 


Hyd 
tiene drum brakes use fluid pressure to move pistons. 
€ brake is applied, right, the pistons push brake shoes 


Again; 
sta brake drum attached to the wheel. 


Brake shoe 


Piston Wheel 


Air brakes use compressed air to move a piston. When the 
brake is applied, bottom, the piston moves levers that force a 
brake shoe against the wheel, slowing its rotation. 


metal lined with asbestos or another heat-resistant ma- 
terial. The two pads, one on each side of the disc, oper- 
ate the way rubber brake shoes do on bicycles. When 
the brake is applied, the pads press against the disc and 
slow or stop the wheel. 

Air brakes use compressed air supplied by a ma- 
chine called a compressor. Most buses, heavy trucks, 
and trains have air brakes. When the driver or engineer 
applies the brake, compressed air is released from a 
storage unit. The air pushes on pistons, which force the 
brake shoes against the wheels. 

On trains, each carriage has its own tank of com- 
pressed air. A pipe called the main brake pipe, or main 
train brake, carries air the length of the train. This en- 
ables the train driver to operate all the brakes together. 

Other kinds of brakes. Many cars have power 
brakes, which provide additional force for the brake 
shoes or friction pads. Power brakes use the difference 
between the vacuum in the engine and the surrounding 
atmospheric pressure. This difference in pressure helps 
drive hydraulic fluid through the brake system. With 
power brakes, drivers do not have to press as hard on 
the brakes as with regular hydraulic brakes. 

Many caravans have electric brakes, which use elec- 
tromagnets attached to a disc on each wheel. When 


Friction pad 


| Rotating Disc 


Hydraulic disc brakes use fluid pressure to move friction pads 
on either side of a disc that is attached to the wheel. When the 
brake is applied, right, the disc is pinched between the pads. 
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SCALA/Art Resource 


Bramante's Tempietto, completed in 1502, is modelled onan 
ancient Roman temple. The church stands in Rome where, ac- 
cording to tradition, Saint Peter was crucified. 


charged with electricity from a battery, the electromag- 
nets activate the brake shoes to slow or stop the vehicle. 
See also Car (diagram: Stopping the car). 
Bramante, Donato (1444-1514), was an architect and 
painter of the Italian Renaissance. Bramante's structure, 
called the Tempietto (1502), at the church of San Pietro 
in Montoria marks the spot in Rome where, according 
to tradition, St. Peter was crucified, Bramante designed 
this building to resemble a small circular Roman temple. 
He also developed the original designs for St. Peter's 
Church in Rome, and designed the Vatican's Belvedere 
Courtyard (1505-1513), 
Bramante was born near Urbino, Italy. His early inter- 
ests were painting and mathematics. He received his ar- 
chitectural training under Luciano Laurana, the chief ar- 
chitect of Urbino. After living in Milan for a time, 
Bramante settled in Rome in 1499. There he studied an- 
cient Roman ruins, Because of his wide knowledge of 
ancient architecture, he was employed as an architect 
by Popes Alexander VI and Julius Il. Bramante is noted 
for restoring the popularity of two ancient Roman build- 
ing materials, concrete and stucco. 
See also Saint Peter's Church (History). 
Bramble is the name of a group of low, woody shrubs 
or vines that belongs to the rose family. There are about 
400 species (kinds). The stems are prickly. Each leaf is di- 
vided to form separate blades, or leaflets. The attractive 
blossoms are white or rose-coloured and grow in clus- 
ters. Often the fruit of these plants are berries that can 
be eaten, such as blackberries and raspberries. 

Scientific classification. Brambles belong to the rose fam- 
ily, Rosaceae. They form the genus Rubus, 


See also Blackberry; Dewberry; Loganberry; Rasp- 
berry; Rose. 
Bran is the firm outer coat of kernels of barley, maize, 
tice, wheat, and other cereal grains. It is usually sepa- 
rated from the kernel during milling. Bran has a high 
fibre content. It also contains iron, niacin and other B vi- 
tamins, phosphorus, protein, and starch. Most bran 
from wheat, the world’s chief commercial grain, is used 
as livestock feed. However, wheat bran is also an ingre- 
dient in some breads, cakes, and breakfast cereals. 

Most of the bran produced commercially is obtained 
from wheat as a by-product of flour milling. In addition 
to bran, each wheat kernel consists of a starchy inner 
section called the endosperm and an embryo called the 
germ. White flour is made from the endosperm, which 
is separated from the other parts of the kernel during 
milling. In the milling process, the kernels are tempered 
(moistened) to soften the endosperm and make the bran 
easier to remove. A series of rollers then grind the grain 
into finer and finer particles. At each stage, some endo- 
sperm becomes flour and is sifted into bins. After the 
finest grade of white flour has been obtained, a by- 
product called shorts or middlings remains. Shorts con- 
sist of coarse particles of endosperm, bran fragments, 
and bits of the germ. Shorts are used primarily as live- 
stock feed. 

See also Flour (How white flour is milled); Wheat 
(Structure). 
Brancusi, Constantin (1876-1957), ranks as one of 
the greatest sculptors of the 1900's. He tried to simplify 
his works to a basic abstract form, such as the egg. 
shape. This abstract simplicity can be seen in his Bird in 
Space, which is reproduced in the Sculpture article. 

Brancusi was inspired by African and prehistoric 
sculpture, which he felt was closer to his ideal of basic 


vt Philadelphia, USA 
eam- 


White marble sculpture 11913} Philadelphia Museum of A E 
Constantin Brancusi's Mademoiselle Pogany pe 
lined surface and egg shape typical of the sculptors 


form than European styles. His early work was also 
srongly influenced by the work of the French sculptor 
Auguste Rodin. From Rodin, Brancusi developed an in- 
terest in refined sculptural surfaces and the play of light 
onform. He polished his bronze works to such a lustre 
that their surfaces seem to dissolve in reflections. 
Brancusi was born in Craiova, Romania, and settled in 
paris in 1904. His style in sculpture scarcely changed 
after 1910. 
Brand. See Cowboy (The roundup); Ranching. 
Brand name. See Trademark. 
Brandenburg is a state in east-central Germany (see 
Germany [political map). The present-day state of Bran- 
denburg was formerly part of a historical region also 
called Brandenburg. In 1945, after Germany's defeat in 
World War II, agreements among the Allies placed the 
part of Brandenburg east of the Oder and Neisse rivers 
under Polish control. The remaining part of Branden- 
burg became part of the Soviet-controlled zone of Ger- 
many. The Soviet zone became East Germany in 1949, 
and the German part of Brandenburg became one of 
East Germany's five states. In 1952, the state of Branden- 
burg was abolished and divided into administrative dis- 
tricts. When East Germany and West Germany united in 
1990, these districts were rejoined into the state of Bran- 
denburg. 
Brandenburg Gate. See Berlin (illustration). 
Branding. See Cowboy (The roundup; picture: Brand- 
ing); Ranching (picture). 
mendo, Marlon (1924-  ),ranks among the most 
mous American actors to appear since the end of 
World War Il. He became known for his powerful physi- 
cal appearance, poetic face, and rough, slurred manner 
r akng Brando first gained acclaim as the hero of 
asee Williams’ play A Streetcar Named Desire 
7). He repeated the role in the film version in 1951. 
ue was born in Omaha, Nebraska, U.S.A. His first 
à ed The Men ü 950). He won Academy Awards for 
nies in On the Waterfront in 1954 and The 
[s father in 1972. His other films include The Wild One 
4) and Last Tango in Paris (1973). 
pee Willy (1913-1992), was elected chancellor of 
is ermany in 1969. He resigned in 1974, after it was 
Bn ered that one of his aides was an East German 
t id et denied knowledge of the aide's spying activ- 
Reon he accepted full responsibility for the matter. 
cae as chancellor, Brandt had been vice 
Nun or and foreign minister from 1966 to 1969. He 
li i of West Berlin from 1957 to 1966. 
(Qr ande won the Nobel Peace Prize for his ef- 
ca luce tensions between Communist and non- 
Wind nist countries. Under Brandt, West Germany 
dd ann ggressforr treaties with the Soviet Union 
Worked w Eastern European countries. His government 
fana o normalize relations between East and West 
Berlin y and to reduce tensions between East and West 
a Tow, Brandt joined the Social Democratic Party 
Way en y opposed the Nazis. In 1933, he fled to Nor- 
Sponde scape arrest by them. He worked as a corre- 
d A for Scandinavian newspapers from 1933 to 
S Germ, was active in anti-Nazi resistance. He returned 
elected any after World War Il (1939-1945) and was 
to the Bundestag (lower house of parliament) in 
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1949. He served until he became mayor of West Berlin. 
He won election to the Bundestag again in 1961. He be- 
came chairman of the Social Democratic Party in 1964 
and held that post until he resigned in 1987. In 1969, he 
became head of a government coalition of Social Demo- 
crats and Free Democrats. Opposition to his policies to- 
ward Eastern Europe led Brandt to call for a special 
election in 1972. His coalition was reelected by a large 
margin. 

Brandt was born Herbert Ernst Karl Frahm in Lübeck, 
Germany. He changed his name when he fled from the 
Nazis in Germany. Brandt attended the University of 
Oslo in Norway. 

Brandy. See Alcoholic beverage (Brandy; History). 
Brant. See Brent goose. 

Braque, Georges (1882-1963), was a French artist. In 
the early 19005, Braque and Pablo Picasso led the devel- 
opment of cubism, a painting style that had a major in- 
fluence on later art. Braque and other cubist artists tried 
to portray the basic geometric forms of subjects. The 
subjects in many cubist paintings are almost unrecog- 
nizable. Braque's Man with a Guitar, which is repro- 
duced in the Cubism article, is an excellent example. 

Braque was one of the earliest creators of collages. 
He glued bits of cloth, newspaper, and other materials 
to paintings to enrich the design (see Collage). He also 
used a painting technique that imitated surface textures 
such as marble and the grain of wood. Braque contin- 
ued to paint pictures with elements of the cubist style 
until he died. From 1949 to 1956, he painted eight large 
pictures of studio interiors that show his ability to ar- 
range objects in delicate relationships in space. 

Braque was born in Argenteuil, France, and studied in 
La Havre. His early pictures reflect the style of the 
French artist Paul Cézanne. Cézanne's influence appears 
in the firmly structured forms of Braque's Road near 
LEstaque, which is reproduced in the Painting article. 
Braque was also influenced by the sharply chiselled 
geometric features of black African sculpture. 
Brasilia (pop. 411,305) is the capital of Brazil and one 
of the world’s leading examples of large-scale city plan- 
ning. The Brazilian government began to build Brasilia 
on barren ground in the country's wilderness during the 
1950s. Today, the city is noted for its orderly develop- 
ment and impressive modern architecture. Brasilia lies 
in east-central Brazil, about 970 kilometres northwest of 
Rio de Janeiro, the former capital. For location, see Bra- 
zil (political map). 

The city is laid out in a pattern that, when viewed 
from the air, resembles the shape of a drawn bow and 
arrow. Federal government buildings stand near the 
east end of Brasilia, at the tip of the arrow. This area, 
called the Plaza of the Three Powers, includes buildings 
that house the president's office, Congress, and the Su- 
preme Court. A large artificial lake lies to the east of the 
plaza, and the University of Brasilia is nearby. 

A wide boulevard runs west from the Plaza of the 
Three Powers and is lined with attractive buildings. The 
buildings include a beautiful cathedral with a shape that 
suggests a crown of thorns. Business, cultural, and rec- 
reational districts, as well as a bus terminal, are in the 
city centre, where the bow and arrow intersect. Farther 
west along the arrows shaft are areas that include a 
complex of hotels, a sports arena, and fairgrounds. 
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Residential areas run north and south along the curve 
of the bow. Rows of six-storey apartment buildings 
house government employees and their families. Each 
group of four buildings makes up a small community 
and has its own shops, theatres, playgrounds, and pri- 
mary school. 

Economy of Brasilia is based on the activities of the 
federal government, which employs most of the city's 
workers. The construction industry is the leading non- 
government employer. 

History. Juscelino Kubitschek de Oliveira, the presi- 
dent of Brazil from 1955 to 1960, was a leader of the 
movement to build Brasilia, Kubitschek and other Brazil- 
ians wanted to move the capital inland from the coastal 
City of Rio de Janeiro to help settle the country's unde- 
veloped interior, Construction of Brasilia began in 1956. 
The Brazilian architect Lúcio Costa developed the city 
plan. Oscar Niemeyer, another Brazilian architect, de- 
signed many of the new capital's modernistic buildings. 

The capital was moved from Rio de Janeiro to Brasília 
on April 21, 1960, The government built highways to link 
Brasilia with the rest of the country. These new transpor- 
tation routes have helped develop parts of Brazil's vast 
interior. 

See also Brazil (pictures); Niemeyer, Oscar (with pic- 
ture). 

Brass is an a//oy (mixture) of copper and zinc. Other 
elements may be added to the alloy for special uses. 
Brass is widely used in making hardware, electrical fix- 
tures, inexpensive jewellery, and metal decorations. 

The amount of copper used in brass ranges from 55 
Per cent to more than 95 per cent. The colour and prop- 
erties of brass vary with its composition. When the alloy 
contains about 70 per cent copper, it has a golden yel- 
low colour and is known as yellow brass, high brass, or 
cartridge brass. When it contains 80 per cent or more 
Copper, it has a reddish copper colour and is known as 
red brass or /ow brass. Muntz metal contains 60 per 
cent copper and 40 per cent zinc. Alloys that have a high 
Copper content are almost as soft as pure copper. But as 

zinc is added, they become stronger and tougher. Com- 
Positions of 55 per cent copper and 45 per cent zinc are 
hard and somewhat brittle. 


Brasilia is noted for its mod. 
ern architecture, The Con- 
gress buildings include twin 
towers, foreground, that 
house congressional offices, 
The Chamber of Deputies 
meets in a bowl-shaped struc- 
ture, /eft, and the Senate 
meets in a domed building, 
right. Other government and 
commercial buildings anda 
crown-shaped cathedral are 
in the background. 


To obtain special properties, brass makers often add 
other elements to the copper-zinc alloy, Lead is added 
to improve machinability (ease of cutting). The alloy that 
results is known as /eaded brass. Brass that contains 1 
per cent to 3 per cent lead can be machined easily and 
is often used to make parts for clocks and watches and 
other precision equipment. Tin and nickel are often 
added to increase the alloy's resistance to corrosion or 
wear. Nickel may also be added to obtain a silvery-white 
colour that makes the alloy a more suitable base for sil- 
ver plating. Silver-plated flatware and hollowware often 
have a brass base. Other elements added to brass are 
iron, aluminium, and manganese. à 

Making brass. The first step in making brass is Big 
melt copper in an electric furnace. Solid pieces of zini 
are then added to the melted copper. The zinc mel 
rapidly. A covering of charcoal is often placed pea 
liquid metals to reduce the loss of heat and to prev i 
an excessive loss of zinc by vaporization (see M 
After the copper and zinc have been melted and t ue 
oughly mixed, the brass is ready for pouring. It bus 
poured directly into forms to cast the wanted artic (s zi 
Or it can be made into blocklike forms, called ingot ie 
into small bars, called bil/ets. Such bars make it Ee 
work with the brass and to store it. Workers cut i 2 
top of the brass block. This portion, which bee ms 
last, contains impurities and is porous. The bil e aie 
placed in another furnace and reheated until it re: 
the proper temperature for working. 

After the reheating process, the brass can s 
while it is still hot, and formed into the desired T T 
milling machine removes surface imperfections. 
brass is then cold rolled. | can be 

Almost any method used for shaping metal c E 
used to shape brass. It can be rolled into sheets n 
plates; drawn or extruded (squeezed out) into re 
tubes, and wire; forged or pressed into comp mien] 
shapes; and spun to form deep receptacles (coni p 
Articles made from brass are free from dirt, gas, abill 
other defects, so the product can be polished S Er 
liant finish. Brass objects often are electroplate d to ob- 
Electroplating). Their surfaces are easily treate 
tain a variety of beautiful and useful effects. 


be rolled 


some uses of brass 
Brass figures and mooring rings decorated the prows of Roman 
galleys more than 1,900 years ago. The modern Greek drachma 
toin is made of a nickel-brass alloy. Brass is also widely used in 
making jugs and other hollowware. Some marine hardware is 

made of manganese brass. Brass screws are made of a tin-brass 
alloy, which is resistant to corrosion and wear. Trombones and 
other musical instruments are made of cartridge (high zinc con- 
tent brass. The higher zinc content of cartridge brass gives mu- 
sical instruments their familiar golden-yellow colour. 


Marine hardware 


Brass jug 


History. Some historians believe people made the 
first brass accidentally by melting copper ore that also 
contained a small amount of zinc. Brass was made on 
the island of Rhodes as early as 500 B.C. The ancient Ro- 
mans were the first to make extensive use of brass, 
shortly before the beginning of the Christian Era. They 
made a variety of brass objects, including coins, kettles, 
and ornaments. They made brass by melting zinc ores 
ia copper. Since the late 1700, brass has been made 

y first extracting the metals from their ores and then 
adding the zinc to molten copper. 
Sine also Alloy; Bronze; Copper; Wire; Zinc. 
pem instrument. See Music (Musical instruments]. 
sod s rubbing is the technique of making full-size re- 
RA Bos of the designs and inscriptions on monu- 
rae al brasses. A reproduction made by this technique 

own as a brass rubbing. 
du plates of brass, generally engraved with an in- 
EUER EM an effigy of the person they commemo- 
die iet, nown as monumental brasses. Most brasses 
Van in the stone floors of old churches and often 
graves. 

part 10,000 monumental brasses have survived in 
ted most of them in southern England. Kent has the 
his number, and Essex, Norfolk, and Suffolk have a 

Pa Share of the total. 

Niclas surviving brass in Britain is in Stoke 
dAub non, in Surrey. It commemorates Sir John 
vived on who died in 1277. Few brasses have sur- 
did rom the period between 1277 and 1350, but they 
Ware ane of the largest and finest in Britain. Most 
antant ate from the period 1350 to 1650. Many are im- 
able pi examples of medieval art. They provide a valu- 
an Fie St record of the noblemen, soldiers, clergy, 

A en thy civilians of medieval society. 

pes ge number of brasses, known as military brasses, 
their wügravinge of knights in armour, sometimes with 
im ives. They are a source of information about early 

Our and costume. 


Brass screw 
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Trombone 


Before making a brass rubbing, you should obtain 
permission from the rector or vicar of the church. Some 
churches with valuable brasses may refuse permission, 


Brass rubbing reproduces the designs and inscriptions of 


monumental brasses. Brasses are a useful source of historical 
knowledge, and many are works of art in their own right. 
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and others may charge a small fee. First, clean the brass 
thoroughly with a soft brush or rag. Then cover the 
brass with a sheet of paper, held firmly in position with 
weights or adhesive tape. Use a roll of paper that is 
strong but not too thick, and not less than 66 centime- 
tres wide. Lightly press the paper into the outline of the 
design on the brass. Then rub the surface of the paper 
with cobbler's heelball or wax crayon. Black or sepia is 
the best colour to use. 

Take care not to move the paper, or to rub beyond 
the edges of the brass. The wax will adhere to the paper 
where the brass is smooth and raised, and the engraved 
design will be left white. Do not kneel or walk on the 
brass, or on any other brasses that may lie nearby. 

Several museums in the United Kingdom keep collec- 
tions of brass rubbings as a record, and to help scholars 
and students of art and costume. They include the Victo- 
ria and Albert Museum and the British Museum, in Lon- 
don; the Archaeological Museum, in Cambridge; and 
the Ashmolean Museum, in Oxford. The Monumental 
Brass Society and the Society of Antiquaries take a spe- 
cial interest in church brasses and brass rubbings. 
Bratby, John Randall (1928-1992), was a British 
painter best known for his vigorous pictures of domes- 
tic scenes, The scenes are often untidy and even ugly. 
Many of his pictures, such as Dustbins and Still Life with 
Chip Fryer (both 1954) show unattractive household ob- 
jects. The pictures are painted in a bold style. Bratby de- 
veloped the use of strong colours and the thick applica- 
tion of paint. He was born at Wimbledon, in London, 
and studied painting at the Royal College of Art. He also 
wrote a novel called Breakdown (1960). 

Bratislava, or Pressburg (pop. 409,100), is the capital 
and largest city of Slovakia. It lies 56 kilometres east of 
Vienna, Austria, on the Danube River. For the location of 
Bratislava, see Slovakia (map). Railway and river traffic 
Converge at Bratislava. Factories in the city manufac- 
ture chemicals, cloth, machinery, and petroleum 
products, 

Bratislava's landmarks include St. Martin's Cathedral, 
in the city centre; and Bratislava Castle, which overlooks 
the city from a hill nearby. Bratislava is the home of Co- 
menius University. 

Bratislava was chartered in 1291. It served as the capi- 
tal of Hungary from 1536 to 1683. In 1918, the city be- 
came the capital of Slovakia, a province of the new na- 
tion of Czechoslovakia. In 1968, Bratislava was named 
the capital of the Slovak Socialist Republic of Czecho- 
slovakia. In 1993, Slovakia became an independent 
country, and Bratislava re- 
mained the capital of the 
country. 

See also Slovakia. 
Braun, Eva (1912-1945), 
was the mistress of Adolf 
Hitler, dictator of Germany 
from 1933 to 1945. Braun 
first met Hitler in Munich 
in 1929, while working as 
an assistant to Heinrich 
Hoffmann, Hitler's personal 

photographer. Hitler gave 
hera suite of rooms in his 
personal residence. 


Eva Braun 


John Bratby's paintings are known for their stark, uncompro- 
mising nature. The one above is Still Life with Chip Fryer. 


Braun had no influential or political role in govori 
ment, and she never sought to interfere in Hitler's wor! 
or official activities, She made few, if any, demands on 
Hitler and was totally devoted to him. Hitler made her 
wealthy and kept her completely out of public Mer e 

Eva Braun was born in Munich, Germany, to a m 
class Bavarian couple. She married Hitler toward tl U d. 
end of World War II, on April 29, 1945, in Hitler's heat 
quarters in a bomb shelter beneath the Chancellery, in 
Berlin. She had joined him against his wishes, de 
mined to stay with him until the end. The day after Wie 
marriage, as Soviet troops closed in on the a sub 
they were hiding, both Braun and Hitler committe 
cide. 

Braun, Wernher von. See Von Braun, Went E ) 
Braunschweig, also called Brunswick, (pop. me 

is a city in Germany, about 55 kilometres soul The 
Hanover. For location, see Germany (political map). ing 
City lies on the banks of the Oker River, ina rich ei ol 
area. It is a trading and industrial centre and the ho! 
one of Germany's institutes of technology. ‘in 

The name Braunschweig comes from the old E 
words which mean village of Bruno. The land en $ 
the present location of the city was ruled by the C d 
tain Bruno in the late 8005s. The city's greatest Patroi 
was from the 1200's to the 1500s. It was nearly de eri- 
during the Thirty Years’ War (1618-1648) and was 5 
ously damaged in World War II (1939-1945). 


Brazil 


Brazil is the largest country in South America in terms 
ofboth area and population. It occupies almost half the 
yea of the continent and has more people than all the 
other South American countries combined. Brazil ranks 
fith in both area and population among the countries of 
the world. 

Brazil has a varied landscape. The world's largest 
tropical rainforest sprawls across much of the northern 
part of the country. The mighty Amazon and other enor- 
mous rivers wind their way through this vast green area 
oftowering trees'and steamy jungles. Cloud-capped 
mountains rise to the north of the forests and border the 
Atlantic Ocean in the southeast. Dry plains extend across 
parts of northeastern Brazil. The low plateaus of central 
and southern Brazil have fertile farmlands and lush graz- 
ing areas, Broad white beaches line glistening seashores 
ilong the country's long Atlantic coast. 

The forests, rivers, and mountains of Brazil have re- 
stricted inland travel, and the country's vast interior re- 
mains little developed. About 80 per cent of all Brazil- 
ians live within about 300 kilometres of the Atlantic 
coast. Nearly all of Brazil's big cities and towns lie on or 
near the coast. One of the largest cities in Brazil's inte- 
rioris Brasilia, the nation's capital. The city was built 
about 1,000 kilometres from the coast to help draw Bra- 
illians inland. 

Approximately three-quarters of Brazil's people live in 
urban areas. About 10 metropolitan areas have popula- 
lions of more than a million. São Paulo and Rio de Ja- 
neiro are Brazil's two largest cities. São Paulo has about 
I! million people and is one of the largest cities in the 
World in terms of population. It is also one of the fastest 
growing cities in the world. This modern, fast-paced city 
sBrazil's chief commercial and industrial centre. It cov- 


Facts in brief about Brazil 


oak Brasilia. 
bea language: Portuguese. 
tri of government: Federal republic; 26 states, 1 federal dis- 
t Head of state—President (4-year term). 
x al name: Republica Federativa do Brasil (Federative Re- 
Public of Brazil). 
ds 8,511,965 km?. Greatest distances—north-south, 4,319 km; 
St west, 4,328 km. Coastline—9,687 km. 
ation: Highest—Pico da Neblina, 3,014 m above sea level. 
D OWest—sea level. 
*Pulation: Estimated 1996 population--163,577,000; density, 
Rope per km? distribution, 74 per cent urban, 26 per cent 
174, pied census—146,148,502. Estimated 2001 population— 
885,000. 
is Products: Agriculture—bananas, cacao beans, cattle, cof- 
ing mize, oranges, rice, soybeans, sugar cane. Manufactur- 
ee rocessing—cars, cement, chemicals, electri 
iio food products, machinery, paper, rubber, steel, 
mande trucks. Mining—bauxite, beryllium, chrome, dia- 
his 5, gold, iron ore, magnesite, manganese, mica, petro- 
nuts, paana crystals, tin, titanium. Forest products—Brazil 
tonal hae wax, latex, timber. 
Moni oliday: Independence Day, September 7- 
ey: Currency unit—cruzeiro real. One real=100 centavos 
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© Claus C Meyer, Black Star 
commercial and industrial centre and one 
es in the world in terms of population. A mod- 
the busy central area, above. 


São Paulo is Brazil's c: 


of the largest citi 
ern road system serves 


ers more than 1,500 square kilometres, which makes it 
three times bigger than Paris. Rio de Janeiro has about 6 
million people and is one of the most heavily populated 
cities in South America. A major tourist attraction, Rio 
wn throughout the world for its breath- 


de Janeiro is kno! h 
taking coastline, exciting nightclubs, and colourful festi- 
vals. For 125 years it was the nation’s capital, until de- 


prived of that honour, in 1960, when the government 
moved to the ultra-modern city of Brasilia. 
Brazil's people come from many backgrounds. About 


60 per cent of the country's population are of European 


528 Brazil 


ancestry—mostly German, Italian, Portuguese, and Span- 
ish. Blacks make up about 7 per cent of the population. 
Indians, the original Brazilians, form less than 1 per cent 
of Brazil's people. Most other Brazilians have mixed an- 
cestry. 

Rich natural resources have helped make Brazil a 
growing economic power. The country is the world’s 
largest "coffeepot, producing about 30 per cent of the 
total coffee crop each year. Brazil ranks among the 
world’s leading countries in the production of a wide va- 
riety of agricultural items, including bananas, cacao 
beans, cattle, cotton, horses, lemons, maize, oranges, 
pineapples, rice, sheep, soybeans, sugar cane, and to- 
bacco. Huge supplies of nuts, timber, and other prod- 
ucts come from its forests, and power plants on its riv- 
ers generate a great amount of electricity. Brazil 
produces large quantities of iron ore, manganese, and 
many other minerals needed by industry. 

Rapid industrial growth during the mid-1900's helped 
Brazil become one of the world's top manufacturing 
countries. Brazil has the largest steel plant in Latin Amer- 
ica, and the manufacture of metal products is the na- 
tion's chief industrial activity. In addition, Brazil ranks 


The Brazilian flag bears the 
motto “Order and Progress.” 
The green and golden-yellow 
colours symbolize forests and 
minerals. Blue and white are 
Portugal's historic colours. 


Brazil's coat of arms com- 
memorates the birth of the re- 
public on Nov. 15, 1889. 
Branches of coffee and to- 
bacco, two important crops, 
surround the central emblem. 


Brazil is the largest country in South America. It spreads over 
almost half the continent and borders 10 other countries. 


A crowd in Rio de Janeiro reflects the many backgrounds of 
Brazil's people. The nation's chief groups are people of Euro 
pean descent, blacks, and people of mixed ancestry. 


among the world's leading countries in the manufacture 
of cars. 

In spite of Brazil's productive economy, the great 
wealth of some Brazilians contrasts sharply with the 
great poverty of others. A small number of land à 
executives, and government leaders live in o 
small but fast-growing group of middle-class Braz! n 
including business managers, government workers, 
teachers, live comfortably. But most Brazilians am 
poor. Many live in rural areas continually troubled by 
drought and floods. Many others live in crowded city 
slums. 4 

Brazil shares many traditions with Portugal. It hs 
Portuguese colony from 1500 to 1822 and is the PP 
Portuguese-speaking country in Latin America. Te 
Portuguese colonists also brought Roman Catholi 


ns, 


1 ther 
to Brazil. Today, Brazil has more Catholics than any ° 
nation. s had peri 


Brazil has been a republic since 1889. It ha repre: 
ods of dictatorial rule, as well as many years © 
sentative government. 


Government 


Brazil is a republic with a strong national government. 
thas 26 states and 1 federal district. The federal district 
consists of Brasilia, the capital. 

Brazil's federal government has three branches. They 
qe (1) an executive branch headed by a president, (2) a 
legislative branch called the Congress, and (3) a judicial 
branch, or court system. 

Military leaders have played an important role in the 
government of Brazil. Army officers have headed the 
government at various times. At other times, freely 
elected civilians backed by military officers have headed 
the government. In 1964, a group of military officers 
seized power from the elected government and began a 
period of military rule. This ended in 1985, when a civil- 
ian government headed by an elected president re- 
turned to power. 

Except for recruits in the armed forces, all Brazilian 
adults who can read and write are eligible to vote in 
elections. The minimum voting age is 16. For 16- and 17- 
year-olds, voting is optional. The law requires all quali- 
ed voters aged 18 to 70 to vote. Voting is optional for 
qualified voters over 70. 

National government. The president and vice presi- 
dent are elected by the people to four-year terms. Nei- 
ther the president nor the vice president may be elected 
totwo terms in a row. 

The 1988 Constitution abolished the presidents pow- 
ers to make laws by decree. Brazil's new legal frame- 
Work also transferred substantial powers from the presi- 
lent to the legislative Congress. 

Brazil's Congress consists of an 81-member Senate 
and a 503-member Chamber of Deputies. Brazil's 26 
Slates and the federal district elect 3 senators each. Sen- 
ators serve eight years. The number of deputies from 
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each state and from the federal district varies, depend- 
ing on population, but none has fewer than 3 deputies. 
Deputies serve four-year terms. Senators and deputies 
may be reelected to any number of terms. 

Local government. Each state has a governor and 
legislature elected by the people. The states are divided 
into districts called municipios. An elected mayor and 
lawmaking body govern each municipio. A governor ad- 
ministers the federal district. 

Politics. Brazil has several political parties. The larg- 
est parties are the moderate Brazilian Democratic Move- 
ment Party and the moderate Social Democratic Party, 
which works in coalition with the conservative Liberal 
Front Party. When Brazil was under military rule, the 
Brazilian Democratic Movement Party called for a return 
to civilian government. The Social Democratic Party 
backed the military leaders who controlled the govern- 
ment. The liberal Workers’ Party is a significant opposi- 
tion party. The National Reconstruction Party supports 
conservative economic policies, including the sale of 
government-owned companies to private interests. In 
addition, smaller parties represent the special interests 
of business, labour, and other groups. Several are cen- 
tred on popular leaders rather than particular issues. 

Courts. The Supreme Federal Court is Brazil's highest 
court. It has 11 justices. The president appoints them for 
life terms with the Senate's approval. The states and the 
federal district all have lower federal courts. Each state 
also has local courts. 

‘Armed forces. Brazil has the largest military force in 
Latin America. The army has about 180,000 members, 
and the air force and navy about 50,000 each. Brazilian 
men between 18 and 45 years of age may be con- 
scripted for 12 months of service. 


© Björn Klingwall 


Government buildings in 
Brasilia, Brazil's capital, are 
noted for their modern archi- 
tecture. The senators and 
deputies of the Brazilian na- 
tional legislature have offices 
in striking twin towers, centre. 
The Senate meets in a domed 
structure, /eft, and the Cham- 
ber of Deputies meets in a 
bowl-shaped building, right. 
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Population. Brazil is one of the world's largest coun- 
tries in terms of population. For Brazil's total population, 
see the Facts in brief table with this article. For a com- 
parison of Brazil's population with other countries, see 
World (table: Independent countries of the world). 
About half the people of South America live in Brazil. 

Brazil's annual population growth rate declined from 
about 3 per cent in the early 1960's to about 2 per cent in 
the early 19905. Since 1940, the country's population has 
nearly quadrupled. About 35 per cent of Brazil's people 
are under 15 years of age. 

The population of Brazil is unevenly distributed. 
About 80 per cent of Brazil's people live within 320 kilo- 
metres of the Atlantic coast. By contrast, only about 7 
per cent live in the Amazon Region in northwestern and 
north-central Brazil. Thick forests cover most of this re- 
gion. 

Various economic developments have influenced pat- 
terns of settlement in Brazil. During the mid-1500's, 
many Portuguese colonists came to the Northeast Re- 
gion and established large sugar cane plantations. The 
discovery of gold and diamonds in east-central Brazil in 
the 1690 and early 1700's drew settlers to that region. 

During the 1800's, the production of coffee in south- 
eastern Brazil offered the chief hope for people seeking 
rapid riches in Brazil, and large numbers of Brazilians 
and European immigrants rushed there. In the late 
1800's, many Japanese immigrants began to come to 
that area to grow coffee, cotton, and tea. About 1870, a 
rubber boom in the Amazon Region drew a wave of 
fortune-seeking Brazilians and foreigners. After World 
War II ended in 1945, fast-growing industries in the 
southeastern coastal cities attracted great numbers of 
Brazilians from rural areas, 


Population density 


The population of Brazil is distributed unevenly. The vast major- 
ity of the people live along the Atlantic coast, but the interior of 
the country is thinly populated. 
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People 


Indians make up less than 1 per cent of Brazil's people. Most 
Brazilian Indians, such as the Bororos, above, live in the forests 
of the Amazon Region and speak traditional languages. 


The coastal cities, however, could not provide jobs 
for many of the newcomers. Unemployment, over- 
crowding, and other problems developed. As a result, 
the Brazilian government has tried to attract people 
from the crowded coastal cities to the underpopulated 
interior. In 1960, it moved the nation’s capital from Rio 
de Janeiro, on the coast, to Brasilia, about 970 kilo- 
metres inland on the central plateau. The development 
of agricultural and mineral resources attracted many 
new settlers to the Amazon Region during the me F 
19005. In the 1970's, the government began to offer pa 
land to people who were willing to settle in the Amaz! 
Region. 

Ancestry. Brazil has three main ethnic groups— 
whites, blacks, and people of mixed ancestry. Most o : 
the whites are of European descent. The mixed gree 
include caboc/os (people of mixed white and DEEN 
cestry) and mulattoes (people of mixed black and M 
descent). According to the Brazilian government, Eur 
make up about 60 per cent of the country's popula nh 
and people of mixed ancestry form about 30 per n 
However, the government counts many light-skinn 
people of mixed ancestry as white. Blacks make d 
about 7 per cent of the population, and Asians 3 P 
cent. Indians account for less than 1 per cent. - d 

The Tupí-Guaraní and other Indian groups live! The 
what is now Brazil long before Europeans arrivec S 
country had between 1 million and 5 million India usd 
when the first Portuguese came. The early For 
colonists tried to make the Indians work on plant 
But these efforts failed, and so black slaves were 


Km workers prepare to load bags of maize on a boat for de- 
AH to market. Most Brazilians in rural areas work for low 
iges on farms and plantations. 


[puht from Africa to replace the Indians. By the early 
Us Brezil had about 900,000 whites, Z million blacks, 
Rit ion Indians and people of mixed ancestry. 
bist declared itself independent in 1822, and immi- 
fidis began to arrive from many European countries. 
fiis 3 groups included Germans, Italians, and Span- 
E well as Portuguese. Most of the immigrants - 
southea: work in the rapidly growing coffee industry in 
th stern Brazil. About half settled in what is now 
de of São Paulo. 
b Brazil has immigrants from more than 30 
guese Bs The largest groups include Italians, Portu- 
from th panards, Japanese, Germans, Poles, and people 
scent li Middle East. Most Brazilians of European de- 
ake e o the southern part of the country. Blacks, ca- 
coastal citi mulattoes form the major groups in the - 
arly in th ies and towns north of Rio de Janeiro, particu- 
only abo, e northeast. Brazil's Indian population totals 
zon ear Most of the Indians live in the Ama- 
fee ethnic groups generally get along well with 
Widespre m Ethnic discrimination in Brazil is far less 
e of se ad than that in many other countries with peo- 
escent M ethnic groups. But Brazilians of European 
"esult, th ave had better educational opportunities. As à 
an Sane hold most of the higher jobs in government 
lave ene Many non-Europeans, particularly blacks, 
Almost Us in the arts, entertainment, and sports. 
ion's offi a | of Brazil's people speak Portuguese, the na- 
àrea still cial language. Indian groups in the Amazon 
use their own languages. 
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Life styles in Brazil's urban areas differ greatly from 
those in its rural areas. In the large cities, life moves at a 
fast pace, and a variety of modern amenities and gov- 
ernment services are available. Although many Brazilian 
city dwellers live in miserable poverty, there are a grow- 
ing number of skilled, educated Brazilians who have 
good jobs and enjoy a decent standard of living in the 
cities. In the rural areas, the slow pace of life has 
changed little over the years. Large numbers of un- 
skilled labourers continue to work long hours for low 
wages, and life remains hard. In general, the people in 
rich, industrialized southern Brazil have a higher stand- 
ard of living than the people in the more rural Northeast 
and the largely undeveloped Amazon forest area. 

City life. About three-quarters of Brazil's people live 
in urban areas. The nation’s two largest cities, Sao Paulo 
and Rio de Janeiro, have more people than any other cit- 
ies in South America. Sao Paulo, with about 11 million 
people, is one of the largest cities in the world in terms 
of population. Rio de Janeiro has about 6 million people. 
Brazil has about 10 metropolitan areas with populations 
of more than a million. 

Brazil's big cities look much like those in most West- 
ern countries. Rows of impressive skyscrapers tower 
above busy streets, and streams of cars and trucks jam 
wide motorways at rush hours. Elegant shops and res- 
taurants attract crowds of customers. Sleek, new high- 
rise apartment buildings stand on broad avenues and 
contrast sharply with the older houses that line narrow 
winding streets. 

Large numbers of city dwellers work in banks, facto- 
ries, hotels, office buildings, and shops. Many own busi- 
nesses. Others hold government or professional jobs. 
Many middle-class city dwellers live in modern apart- 
ments. Some other middle-class Brazilians live in small 
suburban houses. Most executives and other wealthy 
Brazilians live in luxurious apartments or mansions. 

Like most large cities, Brazil's big cities face such 
problems as overcrowding, poverty, and the clearance 
of slums. Rio de Janeiro is one of the world’s most 


Ahillside slum, called a favela, contrasts sharply with modern 


high-rise apartment buildings in Rio de Janeiro. Brazil's big cities 
face such problems as overcrowding, poverty, and slums. 
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densely populated cities. It has an average of about 
4,200 people per square kilometre. Poverty is wide- 
spread in most Brazilian cities. The poor include mil- 
lions of unskilled and uneducated Brazilians who have 
moved from rural areas. Most of them have low in- 
comes, and many others are unemployed. 

Most poor city dwellers live in slums, called fave/as. 
In some Brazilian cities, up to 30 per cent of the people 
live in slums. Rio de Janeiro has nearly 300 favelas. Slum 
families crowd together in shabby shacks made of card- 
board, metal, or wood. The favelas lack sewers and run- 
ning water. Many people suffer from disease and mal- 
nutrition. The crime rate is high. Many poverty-stricken 
parents abandon their children because they cannot 
feed or clothe them. Every day, millions of children in 
Brazilian cities must beg, steal, or work long hours at 
various jobs to get enough money to survive. Many of 
these children have no homes. They sleep in doorways, 
on benches, or under trees. 

The Brazilian government has torn down a number of 


favelas and replaced them with low-cost public housing. 


Many abandoned children have been taken into state 
care. But poverty remains a major problem. 

Rural life. About one-fourth of Brazil's people live in 
rural areas, Most of these people work on large planta- 
tions or ranches. Some others have their own small 
farms. Most rural Brazilians earn little money and can 


A food stand in Bahia shows the African influence in Brazilian 
cooking. Bean cakes and crabs, foreground, are often served 
with spicy sauces. 


The colourful carnival festival in Rio de Janeiro features cos- 
tumed street dancers and lively parades. It is held each year dur- 
ing the four days before the Christian observance of Lent. 


barely feed their families. Malnutrition and poverty are 
especially widespread in the dry interior of the North- 
east. 

Most rural families live in small one- or two-room 
houses made of stone or adobe, with roofs of red or or- 
ange clay tiles. Some of the early colonial houses are 
decorated with painted tiles brought from Portugal. In 
the Amazon Region, most houses are made of wood or 
wild cane plants. They have roofs of palm leaves. Dwe! 
lings built near rivers of the region stand on stilts to 
avoid flooding. Most rural houses are simply furnished. 
Many country people sleep in hammocks. 

The percentage of Brazilians living in rural areas has 
dropped sharply since the mid-1900s. The chief rae 
for the decline is that many farm workers have move 
the cities in hope of finding well-paid factory jobs. 

Clothing in Brazil is similar to that worn in most "à 
Western countries on warm days. Some regional d d 
are distinctive. For example, black women of the a e 
Bahia, in northeastern Brazil, are known for their cO id 
ful long skirts, bright blouses, and many bracelets an 
necklaces. The gauchos (cowboys) of southern yi. 
wear ponchos and baggy trousers called bombacitt à 
Wide-brimmed felt hats protect the gauchos from ti 
sun. : 
Food and drink. Brazilians who live in cities enjoy ^ 
much wider choice of food than people in the rura 


areas. Cola beverages, hamburgers, and wheat bread 
have become increasingly popular in Brazil's larger cit- 
ies. The diet of wealthy city dwellers includes a variety 
vf meats. In the rural areas and in poor sections of the 
tities, the chief foods are beans, a starchy root called 
tassava (or manioc), and rice. Feijoada, Brazil's national 
dish, combines black beans, dried beef, and pork. 

Brazilian food shows a strong African influence in 
Bahia, where many people prepare dishes with bananas, 
coconuts, fish, palm oil, and hot peppers. Southern Bra- 
illisknown for churrasco, a selection of charcoal- 
grilled meats. Coffee is Brazil's chief drink. Brazilians 
also like batidas (sweet fruit beverages made with rum) 
anda tealike drink called maté. 

Recreation. Brazil has about 9,700 kilometres of 
tastline, and thousands of people flock to broad white 
beaches at weekends. Many Brazilians enjoy fishing, 
skin diving, swimming, and boating. 

Soccer is Brazil's favourite sport. Some games attract 
is many as 200,000 spectators to Rio de Janeiro's 
Maracana Stadium, the world's largest stadium. Many 
Brazilian soccer stars have become famous. One of 
them, Pelé, came to be regarded as the world's greatest 
Soccer player during the 1960s (see Pelé). Other popular 
sports include car racing, basketball, and horse racing. 

Anumber of colourful festivals also brighten life in 
pot The best known is Carnival, celebrated each year 

luring the four days before the Christian observance of 
lent. In the Carnival of Rio de Janeiro, thousands of 
d costumed Brazilians ride magnificent floats that 
E for prizes in dazzling parades. Energetic danc- 
n ireodies swaying to the rhythms of the samba, 
PAS s. Joyful singers and lively musicians 
igion, The early Portuguese colonists brought the 
Mim religion to Brazil. Today, Brazil has about 110 
Es ‘oman Catholics, though many of them do not 
a eapractise their religion. Catholics form about 85 
" of the population. Brazil has more Catholics 

an any other country, 


A chu : 
rch procession takes place in the town of Ouro Préto. 


About gs 


às More Per cent of Brazil's people are Roman Catholics. Brazil 


Catholics than any other country. 
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Brazilian students study science in a modern secondary 
school in Sao Paulo. Most of the country's secondary schools 
are private, and many are run by the Roman Catholic Church. 


About 10 per cent of Brazil's people, mostly blacks 
and people of mixed ancestry, practise such local reli- 
gions as macumba and candomblé. These religions 
combine African spiritual beliefs and Catholicism. Prot- 
estants make up about 5 per cent of Brazil's population. 
Lutherans form the largest Protestant group. Brazil has 
about 400,000 Buddhists and 150,000 Jews. 

Education. About 75 per cent of Brazil's adults can 
read and write. But educational levels vary widely 
throughout the nation. In general, they are highest in 
southern Brazil and lowest in the Northeast. 

Brazil has a free state primary school system. Children 
between the ages of 7 and 14 must attend school. Many 
children leave school after completing the requirement 
and begin work. Most of these children are from poor 
rural families, Many rural areas of Brazil lack schools 
and teachers. In some of these areas, the government 
broadcasts instruction over the radio. University student 
volunteers teach in some other areas. Government pro- 
grammes to teach adults how to read and write are 
widespread. 

State secondary schools are free, But most of Brazil's 
secondary schools are private and charge for tuition. 
The Catholic Church runs many secondary schools. Bra- 
zil has about 65 colleges and universities. The largest, 
the University of São Paulo, has about 45,000 students. 

Brazil has many fine libraries, museums, and research 
centres. The National Library in Rio de Janeiro, the larg- 
est library in South America, has about 3 million books. 
The Municipal Public Library of São Paulo is known for 
its collection of children's books. The National Museum 
in Rio de Janeiro ranks among the best natural history 
museums in South America. The National Museum of 
Fine Arts in Rio and the Sao Paulo Museum of Modern 
Art have notable collections of Brazilian and European 
paintings. The Oswaldo Cruz Institute in Rio de Janeiro 
specializes in medical research. Rio de Janeiro also has 
one of the world’s largest botanical gardens. At the Bu- 
tantan Institute of Sao Paulo, lifesaving snakebite serums 
are prepared and sent to countries around the world. 
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often deal with major developments in Brazilian history. 


Sculpture, such as this work by 
António Lisboa, dates from the 1700s. 


Traditional Indian handicraft items—such as baskets, 
pottery, and jewellery—were the earliest expressions of 
art in Brazil. Sculptures by Anténio Lisboa rank among 
the earliest and best-known examples of Brazil's colonial 
art. During the late 1700s and early 1800s, Lisboa cre- 
ated many beautiful religious figures for churches in the 
state of Minas Gerais. 

Brazilian literature has long been known for its reveal- 
ing descriptions of the country's people (see Latin- 
American literature). In the mid-18005, Brazil's Indians 
and slaves appeared as themes in many notable works, 
including poems by Anténio Gongalves Dias and Anto- 
nio de Castro Alves, and the book O Guarani (1857) by 

José de Alencar. In the early 19005, the novelists 
Joaquim Maria Machado de Assis and Euclides da 
Cunha won fame for realistic portrayals of Brazil's 
changing society. Assis’ best-known novel, Dom Cas- 
murro (1900), was translated into many languages. 
Cunha‘s famous novel Os Sertões (1902) described an 
actual peasant rebellion of the 1890's. 


Coffee, an oil painting on canvas 1935; Museu Nacional de Belas Artes Rio de laneo 
Bold murals by Brazilian painters, such as this one by Candido Portinari, 


The arts 


Sao Francisco Church in Salvador features the 
decorated architecture popular in colonial times, 


Modern Brazilian architecture is famous for its decorative shapes. Itamaraty Palace in 
Brasilia, above, was designed by Oscar Niemeyer, Brazil's best-known architect. 


After 1920, Brazilian literature began to show a strong 
regional influence. Famous novels dealing with tus 
struggles of people in the Northeast and Minas b 
were Jubiabá (1935) by Jorge Amado and The Devi 
Pay in the Backlands (1956) by Joao Guimaraes Rost 

During the 1900s, several Brazilians won fame NE 
their distinctive styles in other arts. Architect o 
meyer created striking designs for the public buil jd mu: 
in Brasília. Painter Cândido Portinari produced pe 
rals that now hang in the United Nations Genera à 
bly Building in New York City and in the US 
Congress in Washington, D.C. Composer Heitor i 
Lobos beautifully combined classical and Brazilia io 
music in his Bachianas Brasileiras symphony. PE Bra- 
Mendes composed many popular tunes based vazilian 
zil's lively bossa nova and samba dance styles. Br be- 
films and plays have gained world-wide attention m 
cause of the work of filmmakers Carlos Diegues; rights 
Pereira dos Santos, and Glauber Rocha, and play 
Dias Gomes and Nelson Rodrigues. 


Land and climate 


Brazil is the fifth largest country in the world in area. It 
overs 8,511,999 square kilometres, or nearly half of 
South America. Low mountains and broad plateaus oc- 
cupy two-thirds of Brazil. Forested lowlands cover most 
ofthe rest. Brazil has more than 1,000 rivers. The largest 
include the Amazon, Parana, Sao Francisco, Tapajós, and 
Xingu. 

Allbut the southernmost part of Brazil lies in the trop- 
its, and most of the country has a warm to hot climate 
illyear round. The mountains and plateaus are cooler 
than the lowlands. Sea breezes cool some coastal areas. 
Rain falls heavily in much of Brazil, and the country's 
warm, wet climate has helped make it one of the leading 
crop-growing countries in the world. But some parts of 
the Northeast suffer severe droughts. 

Brazil has three main land regions: (1) the Amazon Re- 
gion, (2) the Northeast Region, and (3) the Central and 
Southern Plateaus. 

The Amazon Region extends across most of north- 
tm Brazil. It occupies over half the country and consists 
thiefly of lowlands covered by jungle and tropical rain 
forest called se/va. The region has two mountain areas, 
the Guiana Highlands in the far north and the Brazilian 
Highlands in the south. Pico da Neblina, Brazil's highest 
Mountain, rises 3,014 metres near the Brazilian- 
Venezuelan border. 

E the largest city in the central Amazon, has an 
(ul annual temperature of 27° C. Rain falls through- 
D eer in the Amazon Region and is especially 
Eis n December to May. The western part of the 

E sor ways hot and humid. It gets over 400 centi- 
Bout dn a year. The eastern part averages from 
Reve sim centimetres. The Amazon Region is lit- 
CENA and thinly populated because of its un- 
traits peo pee and climate. Only about 7 per cent of 
iia PS ive there. The region's name comes from 
muddy bron iver, which has its source in Peru. The 
Bai rl wn Amazon flows 3,158 kilometres through 

Bit orests. It empties into the Atlantic Ocean. 
ME on is the world's second longest river. Only 
A ile is longer. Oceangoing ships can travel on the 

mazon's entire length withi i 

ngth within Brazil. 


Brazil's ra: 
zil's rainforests have over 40,000-varieties of plants. 
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The muddy-brown Amazon River flows through the Amazon 
Region in northern Brazil, This region occupies over half the 
country and consists chiefly of low plains covered by forests. 


More species of trees grow in these forests than in any 
other area in the world. Scientists have found more than 
3,000 kinds of trees in 2.6 square kilometres. These trees 
include the giant Brazil-nut tree, which grows 64 metres 
tall. Other major kinds include cannon-ball, cedrela, 
cordia, kapok, mahogany, purpleheart, rosewood, and 
rubber trees. The forests yield drugs, fruit, latex, nuts, 
and timber. 

The Amazon Region also has a great variety of ani- 
mals. More than 1,500 kinds of birds live in the forests. 
They include parakeets, parrots, toucans, and other 


The Northeast Region of 
Brazil consists of the area that 
bulges into the Atlantic 
Ocean. The region's interior, 
left, called the sertao, has 
poor soil for farming and 
often suffers from severe 
droughts. 
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Physical features 


Amazon Region . 
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beautiful, rainbow-coloured birds that sing and squawk . 
from the high branches. Many kinds of screeching, 
howling monkeys jump from tree to tree and add to the 
chorus. Anacondas up to 9 metres long, wide-jawed boa 
constrictors, and other snakes dwell in the branches and 
near the rivers. Ants, beetles, butterflies, mosquitoes, 

and other insects live throughout the region. Other Am- 
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azon animals include anteaters, jaguars, sloths, tap! 
caymans (alligatorlike reptiles), and capyb 
baras are the world's largest rodents and may 
much as 45 kilograms. | 
The Northeast Region consists of the part of Ba 
that bulges into the Atlantic Ocean. It extends SO The 
wards from the state of Maranhão through Bahia. 
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region occupies less than a fifth of Brazil's area. About 

30 per cent of the country's people live there. 

The Northeast has two subregions—the coastal plain 
and the sertão, or interior backlands. The coastal plain 

les along the Atlantic and has large areas of fertile red 
soil, Farmers there grow cacao beans, sugar cane, and 

tobacco. Several big cities stand along the coast. They 

include Fortaleza, Recife, and Salvador. 

The sertão consists of thinly populated plateaus and 
lily portions of the Brazilian Highlands. Farmers in the 
sertão mainly raise cattle. They also grow beans, cas- 
Sava, cotton and maize. But good grazing lands are 
E and most of the soil is poor. As a result, agricul- 
ie al production is generally low. Two main rivers cross 

e interior, the Parnaíba and the Sao Francisco. 

Bios Northeast Region has a wide range of tempera- 
i D emperatures in the interior vary widely from 12° 
Cduring the year. But in Recife, on the coast, the 
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Brazilian gauchos, or cowboys, tend grazing sheep in the 
Central and Southern Plateaus Region. 


temperature remains much the same throughout the 
year, averaging about 27° C. 

Annual rainfall in the Northeast varies from about 170 
centimetres in some coastal areas to only about 25 centi- 
metres in parts of the interior. Almost all the rain in the 
interior falls from December to April. Heavy rains often 
cause rivers to flood farmland. The interior also suffers 
from frequent droughts. Some severe droughts have 
lasted up to two years and have made the area as dry as 
a desert. 

Most Nordestinos, as the people of the Northeast are 
called, have a hard life. In the interior, many live in clay 
huts with earth floors. Because of the droughts, floods, 
and poor soil, they must struggle to make a living from 
farming. Much of the land is used mainly for subsis- 
tence agriculture—that is, for growing food crops only 
for the farmer's own use. Life is also harsh in the North- 
east's cities. There are few large industries, and un- 


Average January temperatures 
January is Brazil's hottest month of the 
year. The average temperature in most of 
the country ranges from about 21° to 
27G 


Se yearly precipitation 

SAN in Brazil is heaviest in the Ama- 
i polon: The driest area of the coun- 

B. e Northeast. The rest of Brazil re- 
es moderate annual rainfall. 
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Average July temperatures 

Winter temperatures in Brazil do not vary 
greatly from those of summer because all 
but the southernmost part of the country 
lies in the tropics. 
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The magnificent Iguacu Falls, which forms part of the border 
between Brazil and Argentina, is about 3 kilometres wide. The 
Iguacu waters plunge 72 metres. ¿ 


employment is high. Millions of people suffer from mal- 
nutrition and sickness. Life expectancy at birth in the 
Northeast is only 49 years, which is well below the 
national average. 

The Central and Southern Plateaus Region lies to 
the south of the Amazon and Northeast regions. This 
area covers about 25 per cent of Brazil and includes 
most of the Brazilian Highlands. The highlands rise be- 
tween 300 and 900 metres above sea level. The highest 
elevations are near the coast. A steep slope called the 
Great Escarpment runs along the coast on the southeast- 
ern edge of the highlands. It has prevented easy access 
to the interior and furthered the growth of coastal cities. 

More than half of Brazil's people live in the plateaus 
region. Much of the population is concentrated in and 
around Sao Paulo and Rio de Janeiro. The region, known 
as Brazil's economic heartland, also has the country's 
most fertile farms, finest cattle ranches, and some of its 
richest mines, Farmers in the plateaus region grow cof- 
fee—Brazil's top farm export—on large plantations called 
fazendas. Farmers also grow cotton, grapes, potatoes, 
rice, soybeans, sugar cane, and wheat. The region has 
large deposits of gold, iron ore, manganese, and other 

minerals. 

The Paraná River is the chief river in the plateaus re- 
gion. Brazil's biggest hydroelectric power project, the 
Itaipu Dam plant, lies on the Paraná. Nearby, on the 
Iguaçu River at the border between Brazil and Argen- 
tina, the majestic Iguaçu Falls drops 72 metres. 

The plateaus region has a cooler climate than the Am- 
azon Region and the Northeast. Daily temperatures in 
São Paulo average about 23 °C in January and about 
16 °C in July. Winter frosts often occur in the state of 
Parana, and light snow sometimes falls in the state of 
Santa Catarina. Rainfall averages about 130 centimetres a 
year in the plateaus region. The rainy season lasts from 
November to May. 

Along the Paraguay River, where Brazil borders Bo- 
livia and Paraguay, lies a vast swampy area called the 
Pantanal. Only a few people, mostly cattle ranchers, in- 
habit the Pantanal. The area has huge flocks of water 
birds and many other animals. 


Economy 


Brazil's farms, forests, and mines have long produced 
an enormous amount of valuable exports. But today, fac- 
tories and service industries contribute the most to Bra- 
zil's gross domestic product (GDP). The GDP is the total 
value of all goods and services produced ina country in 
a year. Brazil's GDP is the highest in Latin America and 
one of the highest in the world. 

Brazil's economy is based on private enterprise. But 
the government controls many basic industries, includ- 
ing the oil, petrochemical, and steel industries. Heavy 
foreign investment in industry during and after World 
War II (1939-1945) helped bring about a tremendous in- 
crease in manufacturing. Brazil doubled its economic 
output during the 1960's and 1970s. 

However, Brazil also faces major economic problems, 
including inflation and unemployment. In the late 19805, 
the inflation rate reached 600 per cent a year. 

Service industries have become increasingly impor- 
tant to Brazil's economy. The percentage of Brazilian 
workers employed by service industries rose from 20 
per cent in 1940 to 40 per cent in 1980. This trend is con- 
tinuing. Today, service industries account for about 55 
per cent of employment in Brazil. 2 

The most important group of service industries con- 
sists of community, government, and personal services. 
This group of services includes education, health care, 
and many other activities. Community, government, and 
personal services employ nearly a third of Brazil s work: 
ers. Other types of service industries are finance, insur- 
ance, property, and business services; transportation, 
communication, and utilities; and wholesale and retail 
trade. ^ 

Manufacturing has grown rapidly in Brazil. Betweel 
1948 and 1976, industrial production increased by ux. 
erage rate of 9 per cent a year. Inflation has helped s a 
the industrial growth by contributing to rising buig 
costs. But in 1977, for the first time, manufactured d 
ucts accounted for over half the value of Brazil's ed 
Today, Brazil is one of the world's leading industrial n 
tions. 
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manufacturing is a major industrial activity in 5 e 
of the world's leading car producers. This factory in 
has helped make the city a great industrial centre. 


6 Ca 


Manufacturing accounts for about 27 per cent of 
gazils gross national product. Factories employ about 
17 per cent of the country's workers. The state of Sao 
paulo is Brazil's chief industrial region. 

Brazil ranks among the world’s major car producers. 
latin America's largest iron and steel plant is at Volta Re- 
donda, near Rio de Janeiro. Brazil is the world's top pro- 
ducer of raw sugar. It also ranks as one of the world's 
top textile producers and is a leading publishing centre 
inSouth America. Other chief Brazilian industries make 
aeroplanes, cement, chemicals, electrical equipment, 
food products, machinery, paper, pharmaceuticals, and 
transportation equipment. 

Agriculture accounts for about 9 per cent of Brazil's 
economic output. Brazil is a world leader in the produc- 
tion of crops and livestock, and only the United States 
exports more farm products. About 26 per cent of Bra- 
ils workers are employed in agriculture. Most of them 
work on big farms and ranches owned by corporations 
and wealthy Brazilians. 

Brazil grows about 30 per cent of the world’s coffee 
trop. Brazil also leads all countries in growing cassava, 
oranges, papayas, and sugar cane. It is one of the 
world's top producers of bananas, cacao beans, cash- 
ews, cotton, lemons, maize, pineapples, rice, soybeans, 
ind tobacco. Brazil is a world leader in raising cattle, 
horses, pigs, poultry, and sheep. In addition, it is Latin 
America's top producer of meat, milk, and eggs. Brazil's 
thief farming and grazing areas are in the south. 
Mining. Brazil is rich in minerals. It is the world’s only 
(s of high-quality quartz crystals. It ranks among the 
Bs s top producers of amethysts, bauxite, beryllium, 
ds diamonds, gold, graphite, iron ore, magne- 

i "i manganese, mica, and tin. Brazilian mines also 

ie agates, barite, clays, copper, lead, lime, nickel, 

ull topaz, tungsten, and uranium. Wells along 

3 m produce petroleum and natural gas. Brazil has 

Qm gest iron ore deposits in the world. Most of the 

en EE ore and other minerals come from the 
inas Gerais. During the early 1980's, vast min- 
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Coffee is Brazit’ 
about a Brazil's most valuable export. The country produces 
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Made mea cent of the world's coffee crop each year. Coffee is 


m the beans, above, of the coffee tree. 
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eral deposits were discovered in the Amazon Region of 
Brazil. 

Forestry. Brazil ranks as one of the world's leading 
producers of forest products. The chief forest product is 
timber from an araucaria tree called the Paraná pine, 
which grows in southern Brazil. Much timber is made 
into charcoal, an important source of fuel in rural areas 
of Brazil and in the country's iron and steel industry. Be- 
sides timber, the forests yield carnauba wax, fibres, 
gums and resins, medicines, nuts, oils, and rubber. 

Fishing. Brazilians fish along the coast of the Atlantic 
and in the rivers of the Amazon Basin. Fish including 
croakers and sardinellas, shrimp, and lobsters are 
caught in the ocean. The rivers yield tropical fish such as 
characins. 

Energy sources. Hydroelectric power stations pro- 
duce nearly all of Brazil's electricity. Large power plants 


Brazil's gross domestic product 


Industry 31% 


Services 60% — 


N Agriculture 9% 


Brazil's gross domestic product (GDP) was 405,800,000,000 U.S. 
dollars in 1990. The GDP is the total value of goods and services 
produced within a country in a year. Services include commu- 
nity, government, and personal services; finance, insurance, - 
property, and business services; transportation and communica- 
tion; ies; and wholesale and retail trade. Industry includes 
construction, manufacturing, and mining. Agriculture includes 
agriculture, forestry, and fishing. 


Production and workers by economic activities 


Employed workers 
Per cent 
of GDP Numberof Percent 
Economic activities produced people of total 


Community, government, & 
personal services 


Manufacturing 
Finance, insurance, property, 


35 21,694,000 35 
23 9,410,000 15 


& business services 1 1716000 5j 
Agriculture, forestry, & fishing 9 14,181,000 23 
Construction j 7 3,823,000 6 
Wholesale & retail trad 6 7876,00 13 
Transportation & 

communication 5 2,440,000 4 
Utilities 3 d n 
Mining 1 860,000 1 
Total 100 62,100,000 100 
"Included in Mining figure. 

Poe atom Labour Organization; Brazilian Institute of Geography and Statistics. 
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Brazil land use 


This map shows the major 
uses of land in Brazil. Agricul- 
ture is important in the south- 
ern and eastern areas of the 
country. Grazing lands for 
livestock lie on the Central 
and Southern Plateaus. Brazil's 
valuable forest lands and off- 
shore fishing areas are also 
shown. 
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operate on the Paraná, Sao Francisco, and Tocantins riv- 
ers. In 1975, Brazil and Paraguay began construction of 
the Itaipú Dam power plant on the Paraná River. The 
plant began generating electricity in 1984 and was com- 
pleted in 1991 at à cost of 18 billion U.S. dollars. Itaipú 
has a generating capacity of about 124 million kilowatts, 
making it one of the most powerful hydroelectric plants 
in the world. 


Brazil produces about 50 per cent of the oil it nem 
each year. It buys most of the rest from the Middle East 
Coal and charcoal provide some energy in Brazil. 4 

In the mid-19705, the high cost of imported oil e | 
Brazil to develop a programme that substitutes alcol Ü 
for fuels made from petroleum. In this way, Bullet 
farmers "grow" fuel—that is, they raise sugar cane n 
distilleries make into alcohol for fuel. Brazil leads à 
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in the production of thi 
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The Itaipú Dam power plant, on the Parana River, has a gen- 
erating capacity of about 12} million kilowatts, It is one of the 
world’s most powerful hydroelectric plants. 


countries in the production of alcohol for fuel and in the 
manufacture of alcohol-fuelled cars. Most new cars 
made in Brazil rely entirely on alcohol for their fuel. 
Foreign trade. Coffee ranks as Brazil's most valuable 
io It provides about a fifth of the country's export 
CERA Other major Brazilian exports include cars and 
ae yon ore, iron and steel, oranges and orange 
ia shoes, soybeans and soy meal, and sugar. Petro- 
orts ranks as Brazil's main import. Other leading im- 
ih include chemicals, fertilizer, machinery, and 
eat. 
rd States is Brazil's chief trading partner. 
Fico parant trading partners include Argentina, 
United taly, Japan, the Netherlands, Saudi Arabia, the 
d Kingdom, and Germany. 
the ayo Brazil has a good road network in 
ighwa ral and Southern Plateaus. The Trans-Amazon 
ifs D pod was begun in the 19705s, links some of 
Fm eu ated western areas to the rest of the country. 
Qm ne as the chief transportation routes in the 
the Amaz egion. A few roads, mostly unpaved, connect 
lus, Br e Region with the Atlantic Coast and the pla- 
People A» has an average of about 1 car for every 15 
some 3 ri Brazilians travel by bus. In remote areas, 
tannecte d e travel on horseback. Brazil's main railway 
e janein io de Janeiro and Sao Paulo. Santos and Rio 
Peal > are the largest seaports. 
aceon Latin America in commercial aviation. The 
ellas wane airline, Varig, flies to five continents, as 
ports andthe Brazil. The Sao Paulo area has three air- 
tities hav e Rio de Janeiro area has two. More than 90 
m. regularly scheduled passenger flights. 
One or nication, Almost all Brazilian families own 
lore uae radios, and about half have a television set. 
ost are 300 daily newspapers are published in Brazil. 
of Politic. av ately owned, and they represent a variety 
tude Fame pions. The best-known newspapers in- 
b São Pa, vu Sao Paulo, Jornal da Tarde, and O Estado 
Sil Of Rj ulo of São Paulo, and O Dia and Jornal do Bra- 
io de Janeiro, 
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History 


Early days. Indians lived in what is now Brazil long 
before the first Europeans arrived. Major Indian groups 
in the country included the Guaraní and Tupinambá. The 
Indians hunted and fished for much of their food. They 
also gathered fruit from the forests and grew crops. Cas- 
sava was their most important crop. 

Some Indian groups lived in villages with from two to 
six long thatched houses. Each family had its own sec- 
tion in one house. The Brazilian Indians believed in 
many gods and enjoyed religious festivals. They made 
baskets, pottery, and other handicraft items. 

Portuguese rule. In 1494, the Treaty of Tordesillas 
divided the Americas between Spain and Portugal (see 
Line of Demarcation). Portugal gained the right to claim 
land in what is now eastern Brazil. Portugal claimed pos- 
session of Brazil on April 22, 1500, when the Portuguese 
fleet commander Pedro Álvares Cabral landed on the 
coast. The Portuguese called certain trees that they 
found there brazilwoods because their wood had the 
colour of a glowing ember, called brasa in Portuguese. 
They named the country after the trees. 

Portuguese colonists began to settle Brazil during the 
1530s. The most successful early settlements developed 
at Recife and Salvador in the Northeast and at Sao Vi- 
cente in southern Brazil. The colonists in the Northeast 
soon established large sugar cane plantations. Brazilian 
sugar sold in Europe brought wealth to Portugal. Cattle 
hides, cotton, and tobacco also were exported. 

The colonists enslaved local Indians to work on the 
plantations. Large numbers of Indians died from Euro- 
pean diseases. Many others fought the Portuguese and 
were killed, To replace the Indians, Portugal began to 
bring thousands of black African slaves to Brazil. 

In 1630, Dutch settlers gained control of what is now 
the state of Pernambuco. The Portuguese drove the 
Dutch out of Brazil in 1654. In the 1690's and early 1700's, 
adventurers from Sao Paulo discovered diamonds and 
gold in what are now the states of Minas Gerais and 
Mato Grosso. These discoveries attracted thousands of 
Portuguese to the interior and further enriched Portugal. 


Important dates in Brazil 


1500 The Portuguese fleet commander Pedro Alvares Cabral 
landed in Brazil and claimed it for his country. 

1630 The Dutch invaded Brazil. The Portuguese drove them 
out in 1654. 

1750 Portugal and Spain signed a treaty fixing areas of rule 
in South America. 

1808-1821 The Portuguese royal family ruled Portugal 

and Brazil from Rio de Janeiro. 

Brazil declared its independence from Portugal. 

Slavery was abolished in Brazil. 

Brazil proclaimed itself a republic. 

Brazil declared war on Germany in World War I. 

Military officials made Getúlio Vargas president. 

Brazil declared war on the Axis in World War Il. 

Brazil joined the United Nations. 

Anew constitution restored individual rights. 

Brazil moved its capital from Rio de Janeiro to the new- 

ly built city of Brasilia. 

Military leaders took control of the government. 

Brazil's government was returned to civilian rule. 

Anew constitution provided for direct election of the 

president for the first time since 1960. 


1822 
1888 
1889 
1917 
1930 
1942 
1945 
1946 
1960 


1964 
1985 
1988 


feat, wu 


During the early 1700's, fortune seekers and settlers 
moved westward into land that the Treaty of Tordesillas 
had identified as Spanish territory. In 1750, Portugal and 
Spain signed the Treaty of Madrid, which recognized 
Portugal's claim to almost all of what is now Brazil. Dur- 
ing the mid-17005, Rio de Janeiro became a major sea- 
port. Miners sent loads of diamonds and gold to Rio, 
and ships there took the treasure to Portugal. In 1763, 
the capital of Brazil was moved from Salvador to Rio de 
Janeiro, By about 1800, more than 34 million colonists 
and slaves lived in Brazil. The slaves made up more than 
half the population. Most of the colonists lived in small 
farming settlements. Rio de Janeiro, with a population of 
about 100,000, was the largest town. 
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Brazil's territorial growth. Portugal gradually expanded colo- 
nial Brazil beyond the 1494 Line of Demarcation that divided the 
Americas between Spain and Portugal. Portuguese settlers 
. moved into the interior during the 1600's and 1700's and drove 
Dutch settlers from the northeast coast in 1654. In 1750, Spain 
recognized Portugal's claim to nearly all of what is now Brazil. 
Other areas were acquired by Brazil in later treaties. 


A typical plantation in Brazil 
during the 18005 included a 
large number of African 
slaves. Most of the slaves har- 
vested sugar cane and other 
crops. Other slaves worked as 
servants in the house of the 
plantation owner. 


Portugal profited tremendously from Brazil's farm 
products and mineral wealth. However, it limited the 
country's economic growth by discouraging the devel- 
opment of manufacturing. Portugal wanted Brazilians to 
buy Portuguese manufactured goods, rather than to 
make these products themselves. 

Independence. In 1807, France invaded Portugal be- 
cause the Portuguese had supported Great Britain in à 
war between the French and British. Prince John, Portu: 
gal's ruler, fled to Rio de Janeiro with his family. In 1808, 
Rio became capital of the Portuguese Empire. In 1815, 
the prince raised Brazil to the status of a kingdom. The 
royal family returned to Portugal in 1821. John left his 
son Pedro to rule Brazil. 

On Sept. 7, 1822, Pedro declared Brazil independent. 
A few months later, he was crowned emperor as Pedro 
I. He granted Brazil a constitution in 1824. But Pedro, ie 
ruled harshly and became unpopular. In 1828, Brazil dn 
a war against Argentina and gave up the territory tha i 
now the nation of Uruguay. In 1831, Pedro was force ‘ 
resign. He left his throne to his 5-year-old son, Pedro : 

The age of Pedro II. Pedro II officially took offices 
emperor of Brazil in 1841, at the age of 15. He helpe 
bring about a period of great progress. New valley? - 
connected coastal cities and inland areas, and nen 
graph lines improved communications. A modern T 
ing system developed, and a textile industry grew. ls for 
dition, many new schools opened, including schoo! 
agriculture and mining. h 

During the mid-1800s, thousands of immigrants Pi 
Germany, Italy, and other European countries sta! idly 
settle in southern Brazil. Coffee growing spread Pun 
in this region. A great worldwide demand for ru ie 
products led to the development of the Amazon 
gion's vast natural rubber resources. Brea 

In the War of the Triple Alliance (1865-1870) bs 
joined Argentina and Uruguay in defeating Parag rese 
The war resulted in the establishment of Brazil i P 
boundary with Paraguay. See Paraguay (Hisor eed 

In 1888, a law abolished slavery in Brazil and T plar 
about 750,000 slaves. Most of them had worked 0 iN 
tations, and Brazil's slave owners became angry 1889, 
Pedro when they were not paid for their playon 
Brazilian military officers supported by the plani 
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Brazil's independence from 
Portugal was declared by 
Pedro I, /eft centre, on Sept. 7, 
1822. Pedro, the son of King 
John of Portugal, achieved 
Brazil's freedom without 
bloodshed. Portugal officially 
recognized Brazil's independ- 
ence in 1825. 


Independence or Death, an oil painting by Pedro Américo 1888); Museu Paulista da Universidade de São Paulo, Brazil 


owners forced Pedro to give up his throne. He died in 
Paris two years later. In 1922, his body was brought back 
ica Brazilians still honour Pedro II as a national 
Birth of the republic. Brazil became a republic on 
Nov. 15, 1889. In 1891, the people adopted a constitution 
modelled on the Constitution of the United States. Gen- 
eral Manoel Deodoro da Fonseca won election as Bra- 
tls first president. He and some of Brazil's other early 
[einen ruled as dictators. The presidency soon 
Ru RUHK between political leaders from Sao 
D and Minas Gerais, the two most powerful states. 
s AN the early 1900's, new rubber supplies from 
er ed the great demand for Brazilian rubber. But 
Brazil va n importance and brought great wealth to 
ome orld War | (1914-1918) led to major industrial 
esto n the country. Many of Brazil's trading part- 
dustrial ght in the war and could no longer supply in- 
Ci ined to Brazil. As a result, Brazilian factories 
bath ae make many of these products and sell them in 
joined pis and foreign markets. In 1917, Brazil 
HE e Allies in the war. Brazilian ships watched for 
nel pesels in the South Atlantic Ocean. 

Producte e war ended, foreign demand for Brazil's 
unemplo ropped sharply. Brazilian cities suffered high 
i ae and labour unrest during the 19205. At 
sands of dt the price of coffee fell rapidly, and thou- 

Politic! antation workers also lost jobs. 
ng pr unrest also increased. The practice of alter- 
ane esidents from Sao Paulo and Minas Gerais led 
ha a in the election of 1930. The retiring president, 
om Si. a Luis Pereira da Sousa, favoured a friend 
t candidat aulo, Jülio Prestes, as his successor instead of 
Wa gro e from Minas Gerais. Prestes won the election. 
laders fae of military officers supported by political 
B S Minas Gerais, Rio Grande do Sul, and 
Bes er states overthrew the republic. They gave 
a ency to Getülio Vargas, governor of Rio 
ijs do Sul. 
m arangas dictatorship. In 1934, Vargas wrote a 
$ Cone RR helped make him a national hero. 
ours, dnd tion increased wages, shortened working 
the Tight gave trade unions many powers. It also gave 
© vote to all citizens over the age of 18 who 


could read and write. This provision allowed Brazilian 
women to vote for the first time. 

Like most other countries, Brazil suffered a major eco- 
nomic slump during the Great Depression of the 19305. 
Vargas gradually became convinced that he lacked the 
authority to deal effectively with Brazil's economic prob- 
lems. In 1937, he prepared a new constitution that per- 
mitted him to rule Brazil as a dictator. Then he censored 
the press, banned political parties, and took over Brazil's 
trade unions. Brazilians lost most of their constitutional 
freedoms. Vargas created a variety of public works proj- 
ects to give jobs to the unemployed. His government 
built many airports, roads, hydroelectric power plants, 
and schools. It also developed a national radio network 
and built the Volta Redonda steel plant. 

World War Il (1939-1945) brought another great surge 
in demand for Brazilian industrial goods. Brazil declared 
war on Germany and the other Axis powers in 1942. 
About 25,000 Brazilian troops fought with Allied forces 
in Italy. 

Return to constitutional government. In October 
1945, military leaders forced Vargas to resign as head of 
the government. Eurico Gaspar Dutra, an army officer, 
was elected president. In 1946, anew constitution re- 
stored individual rights and gave an elected legislature 
the authority to make the country's laws. 

Vargas was elected president again in 1950. His gov- 
ernment faced tough economic problems, including se- 
vere inflation. Brazil's economy improved little under 
Vargas. In 1954, military officers again took over the gov- 
ernment. When Vargas learned of the officers action, he 
killed himself. 

In 1955, Juscelino Kubitschek was elected president. 
He built a new capital, Brasília, about 1,000 kilometres 
from the Atlantic coast. He hoped that the new city 
would help develop Brazil's interior. The government 
moved from Rio de Janeiro to Brasília in 1960. 

Manufacturing in Brazil began to thrive in the mid- 
19505. Big foreign investments helped bring about rapid 
growth in the car, chemical, and steel industries. During 
the 19605, millions of Brazilians moved from rural areas 
to urban centres to seek jobs in the new factories. As a 
result, São Paulo became the major industrial centre of 


South America. 
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Political tension increased in Brazil after Janio Qua- 
dros was elected president in 1960. Quadros believed 
Brazil had to trade with all nations, and he worked to in- 
crease trade between Brazil and Communist countries. 
But the Brazilian legislature opposed many of his eco- 
nomic plans. About seven months after taking office, 
Quadros resigned. 

Vice President Joao Goulart succeeded Quadros. Bra- 
zilian military leaders feared that Goulart's economic 
policies would open the way for a Communist take-over 
of Brazil. In 1964, troops led by General Humberto Cas- 
telo Branco forced Goulart from office. The general be- 
came head of the government. 

Under military rule. Military officers gave Castelo 
Branco many powers, including authority to suspend 
the rights of citizens, The people continued to elect a 
Congress, but the military controlled the elections. 

Brazil's economy flourished during the late 1960s. The 
opening of new factories in the cities continued to at- 
tract rural farm workers. By 1970, for the first time, more 
Brazilians lived in urban areas than in rural areas. During 
the mid-19705, a worldwide business slump helped 
slow Brazil's economic growth. 

In 1974, General Ernesto Geisel became president. 
Geisel also faced congressional opposition to military 
government. In 1977, he proposed legislation to reform 
the court system. But opponents in Congress blocked 
the legislation. Geisel temporarily closed Congress, ar- 
rested some of his chief critics in the legislature, and 
barred others from politics. 

In 1979, General Joào Baptista Figueiredo succeeded 
Geisel. High inflation rates and labour unrest challenged 
his administration. As a result of soaring prices, many 
city workers demanded pay rises. Figueiredo allowed 
unions to strike for higher wages, and about 300 of 
them staged strikes in 1979. Figueiredo also allowed 
new political parties to form. 

Brazil today is continuing to grow from a develop- 
ing to an industrial country. It now exports a wide range 
of manufactured goods in addition to many farm prod- 
ucts and minerals. Brazil's middle class is steadily ex- 
panding. New factories, hydroelectric power plants, and 
mines offer hope for further economic progress. De- 
spite protests from conservationists, Brazil is clearing 
large areas of Amazon rainforest for development. 

Military rule ended in Brazil in 1985. The electoral col- 
lege elected a civilian president, Tancredo de Almeida 
Neves. The college consisted of all the members of Con- 
gress and representatives of the state legislatures. Neves 
became too ill to take office, and died in April. José 
Sarney, who had been elected vice president, was 
named president. A 1985 constitutional amendment pro- 
vided for the direct election of future presidents by the 
people, rather than by the electoral college. In Novem- 
ber 1986, Brazilians elected a new Congress and state 
legislatures. 

A new constitution came into effect in 1988. In De- 
cember 1989, Fernando Collor de Mello was elected 
president by the people. In 1992, Collor was accused of 
corruption. A congressional investigation found that 
Collor had received improper economic benefits. In De- 
cember, Collor resigned after he had been impeached 
(accused of misconduct) Brazil's vice president, Itamar 

Augusto Franco, became president. In October 1994, the 


voters elected Fernando Henrique Cardoso president, 
Collor still faced a charge of corruption in civil court, 
but the Supreme Court acquitted him in December 
1994. 
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Questions 


How does Brazil rank in area among all countries? 
What are the three main land regions of Brazil? 

What are some of the problems in Brazil's favelas? 
Where was the city of Brasilia built? Why? e 

Why did Portugal bring African slaves to Brazil? it 
How much of the world coffee crop comes from Brazi 
What is the most popular sport in Brazil? £ 
Why did Brazilian slave owners become angry wil 
What is Brazil's official language? 

How do Brazilian farmers “grow’ fuel? 
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Brazil Current. See Atlantic Ocean (Currents: map); 
Ocean (illustration: The world ocean). large; 
Brazil nut, also called para nut, comes from p 
evergreen tree found mainly in forests near the an 
River and its tributaries in northern Brazil, GU l. 
Venezuela. The tree grows up to about 45 metres ip 
The diameter of the trunk at the base ranges fro 
metres in old trees. The trees develop long, m 
trunks. The wavy leaves are bright green and i to15 
and often grow 30 to 40 centimetres long an 
centimetres wide. 


The Brazil nut is the seed of a South American tree. The nuts, 
Which have a hard seedcoat, grow inside the tree's fruit. 


The nuts are the seeds of the tree. They form inside 
roundish or pear-shaped woody fruit. Each fruit has 
from 12to 24 nuts. The nut kernels are rich in oil and de- 
licious to eat. Oil crushed from the kernels is used for 
salads. Low-grade oil is used in making soap. The fruits 
tipen from November to June. Force must be used to 
cut open the 6-millimetre shell of the fruit. When this 
has been done, the hard seedcoats must be removed 
from the kernels. 
fiers classification. The Brazil nut belongs to the le- 
: is family, Lecythidaceae. It is Bertholletia excelsa. 
uem literature. See Latin-American literature. 
zm ood. is the common name of several dyewood 
We 3 met Pernambuco, also called Bahía wood, is a 
Whe razilwood that may grow over 30 metres high. 
ak cut, its wood is bright orange to orange-red. It 
am mes more reddish when dry. Brazilwood was once 
" mportant source of dye, and is still used for making 
olin bows, 


Eon classification. Brazilwood belongs to the pea 
echinata, guminosae (Fabaceae). Pernambuco is Caesalpinia 
pazing, See Welding (Brazing). 
city of clle (pop. 596,200), is the capital and largest 
Con ongo, a country in western Africa. It lies along 
js d River, across Stanley Pool from Kinshasa, 
Bra or location, see Congo (map). 
Speen is an industrial and transportation centre. 
cigarett ories manufacture building and food products, 
eral SE furniture, matches, shoes, and textiles. Sev- 
railway Tn also operate in the city. The Congo-Ocean 
bii i bout 515 kilometres long, links Brazzaville to 
Ports of thee on the Atlantic coast. Most exports and im- 
‘ansport e Central African Republic and Chad are 
rome ted through Brazzaville on their way to and 
m the coast. 
Pierre E was founded in 1880 by the French explorer 
ofthe P Ina de Brazza. Brazzaville was the capital 
Its mer French Equatorial Africa from 1910 to 
forces į erved as headquarters for the Free French 
n Africa during World War II (1939-1945). Since 
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the 1960's, Brazzaville's population has more than tri- 
pled. Partly because of this growth, the city has a high 
rate of unemployment. 

Breach of the peace is a legal term that means an of- 
fence against public order, causing a disturbance of the 
peace. Any act so different from the customs of a com- 
munity that it disturbs or offends people is likely to be 
regarded as a breach of the peace. It is not a breach of 
the peace for a person to push a cart of vegetables 
through the street at high noon, ringing a bell and 
shouting his or her wares. The same act at four o'clock 
in the morning would be a breach of the peace almost 
anywhere, because it would disturb many people who 
were then asleep. 

When someone is accused of a breach of the peace, 
the court may set down some specific acts that will be 
regarded as a breach of the peace if the accused does 
them again. The accused is then “bound over to keep 
the peace.” The court may ask the accused to put up a 
sum of money called a recognizance. The money will be 
forfeited if the accused does any of the specific acts 
again. 

The term breach of the peace began in the days when 
the king was supreme in England. It was held that the 
king had a right to peace within his realm. Whenever 
any crime was committed against the royal laws, the of- 
fender was arrested for disturbing “the king's peace,” 
and was tried before a justice of the peace. Today, a se- 
rious crime is not spoken of as a breach of the peace. 
The term is used only for offences that invade the right 
of people to live in peace and quiet, and which are not 
covered by any other statute. 

Bread is the most widely eaten food. It provides a 
larger share of people's energy and protein than any 
other food and is often called the staff of life. 

Bread is made by baking dough that consists chiefly 
of flour or grain meal mixed with water or milk. The 
people of Western countries eat bread baked mainly as 
loaves or rolls made with wheat flour. In some other 
parts of the world, people eat thin, crisp sheets of bread 
called flat bread. Flat bread is made either from such 
grains as barley, corn, oats, rice, rye, and wheat, or from 
flour milled from these grains. 

In many parts of the world, people make bread by 
hand much as ancient bakers did. In the industrial coun- 
tries, however, most bread is made by machine in com- 
mercial bakeries. 

Kinds of bread. Bread may be divided into three 
main types: (1) yeast bread, (2) quick bread, and (3) flat 
bread. Yeast bread is raised (puffed up) by yeast. Quick 
bread requires less preparation time before baking than 
yeast bread. It is raised by the use of baking powder or 
some other /eaven, a substance that raises dough. Flat 
bread contains little or no leaven. It takes about as long 
to prepare before baking as quick bread. 

Yeast bread is the most common type of bread baked 
in Western countries. More than half the yeast bread 
consists of loaves of tin bread made with white wheat 
flour. Tin bread, which is baked in a container, also in- 
cludes such speciality breads as raisin bread and whole- 
wheat bread. Batch bread, which includes French bread 
and most rye bread, is baked on a flat baking tray or 
baking sheet. Other yeast-leavened baked goods in- 
clude many different kinds of bread rolls. 
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Quick bread. Most quick bread is baked at home. 
Such baked goods include soda bread, bran teabread, 
bridge rolls, and various muffins. 

Flat bread is a major food in many parts of the world. 
Central Americans eat various forms of flat breads made 
from maize or wheat flour, called tortillas. People in the 
Far East make a number of varieties of flat bread from 
rice flour. The people of India eat a flat bread called cha- 
patti, which includes coarsely ground wheat. In the Mid- 
dle East, a flat bread called pitta bread is made from 
durum wheat. Flat bread is often made by hand. The 
dough is kneaded, patted smooth, and then cooked in a 
pan over heat. It may also be cooked on hot smooth 
stones placed in a fire. 

How yeast bread is made. Many commercial bak- 
eries make thousands of loaves of bread at a time by 
machine. Home bakers generally make a few loaves at a 
time with simple equipment. But both commercial and 
home bakers make bread from a dough that consists of 
at least four ingredients—flour, water or milk, salt, and 
yeast. The dough may also contain eggs, shortening, 
sugar, or other foods. 

Commercial bakers may use enriched dough for 
white bread. They enrich their dough by adding vita- 
mins and minerals, or they use already enriched flour. 
Commercial dough may also contain substances called 
baking improvers and shelf-life improvers. Baking im- 
provers, such as chlorine dioxide and potassium bro- 
mate, help give bread a smooth, even texture. Shelf-life 
improvers include monoglycerides, which help keep 
bread from becoming stale, and calcium propionate, 
which reduces the growth of mould and bacteria. 

Dough is made into bread by one of two processes, 
conventional bread making or continuous bread mak- 


The three main types of bread 


ing. Conventional bread making is used by most bak- 
eries. Home bakers also use variations of conventional 
bread making. Continuous bread making is used by only 
the largest bakeries. 

Conventional bread making mixes the ingredients by 
one of two chief methods, the sponge-and-dough 
method or the straight dough method. In the sponge- 
and-dough method, the ingredients are combined in 
two stages. The first stage mixes all the yeast and about 
two-thirds of the flour and water or milk. This mixture is 
called a sponge. Bakers let the sponge ferment (rise) at 
about 29° C for up to 16 hours. Then they add the rest of 
the ingredients and the mixture ferments again for a 
short time. In the straight dough method, all the ingredi- 
ents are combined at once and fermented for about 3 
hours at 29° C. 

After either of these fermenting processes, the dough 
is divided into pieces and shaped. It is then fermented 
again for a short time in a process called proving and 
baked in an oven at about 232° C. 

Continuous bread making uses highly specialized 
equipment to mix the ingredients and prepare the 
dough for baking. In the most common method, all the 
ingredients except the flour are first combined to forma 
mixture called a broth. After fermenting in a tank, the 
broth is pumped to a mixer and the flour is added. In the 
mixer, the ingredients are combined under pressure to 
form dough. The dough is then divided, shaped, and 
sent to an oven for baking. This process produces bread 
of uniform shape, texture, and quality. 

After bread has been baked by conventional or con- 
tinuous bread making, it is removed from the oven to 
cool. In commercial bakeries, the loaves are placed in 
cooling machines where the temperature of the bread is 
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Yeast breads are produced in many shapes and are 
eaten by most people in Western countries. White 
bread is the most popular variety, but many people 


also like whole-wheat bread. 


muffins and scones. Many 


at home. 


Quick breads include raisin 


people frequently bake them 


ople 


Flat breads are eaten by PSU tor- 


worldwide. Latin Americans 
tillas in many dishes, 
important food among 


and matzah d 


Jews. 


Atamodern bakery, bread is inspected as it comes out of the 
oven. After baking, it is sent to cooling machines. The bread may 
then be sliced and wrapped. 


reduced to about 38° C. It may then be sliced and 
wrapped in paper or plastic film. 

_The food value of bread. Enriched white bread pro- 
vides important amounts of protein, starch, iron, and 
three B vitamins—niacin, riboflavin, and thiamine. Unen- 
tiched white bread is a poor source of vitamins and 
minerals. Milling removes from wheat most of these 
substances that are naturally present in the grain. 

Whole-wheat bread provides almost all the natural vi- 
mins and minerals of wheat, including niacin, ribofla- 
vin, thiamine, vitamin E, and iron and calcium. Whole- 
Wheat bread also contains fibre, an important part of the 
diet. White bread has little fibre. 

History. Prehistoric people made flat bread by mixing 
in meal with water and baking the resulting dough 
rocks that they had heated. Historians believe the 
Epon learned to make yeast bread in about 2600 
B The ancient Greeks learned bread making from the 
py plans and later taught the method to the Romans. By 

€ AD. 100, the Romans had taught the technique to 
pale in many parts of Europe. 

Res hundreds of years, most people ate whole-wheat 
B àd or other kinds of whole-grain bread. White wheat 
ur was extremely expensive because milling it re- 


Food values in white bread 


Water 35.696 


— Protein 8.776 


Carbohydrates ~ \ Fat 3.1 
50.69" rates Fat 3.1% 


Ash 2.0% 
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quired hours of hand labour. During the late 1800's, mill- 
ers developed machinery that milled white flour inex- 
pensively. By 1900, white bread was a common food. 

Until the 1900's, most bread was baked at home. Al- 
though commercial bakeries had existed for centuries, it 
was not until the 1920's that the process became mecha- 
nized. At first, the technology was largely confined to 
the industrial countries. Since then it has gradually 
spread to developing countries, although even today in 
many developing countries, particularly in Africa, bread 
is still largely made in the home. In a number of Euro- 
pean countries, notably Italy and other parts of the Med- 
iterranean, much commercially produced bread is still 
prepared by hand and baked in wood-fired ovens. In 
many countries, white bread is now required by law to 
be enriched with B vitamins and iron. This helps prevent 
the diseases beriberi and pellagra. 

Related articles in World Book include: 


Carbohydrate Rye (Uses) Yeast 
Flour Wheat (Food for 
Gluten people) 


Breadfruit is a tropical fruit native to the Pacific Is- 
lands. It gets its name from its edible starchy pulp, 
which some people think tastes and feels like bread. 
Breadfruit varies in shape from round to oval. In most 
cases, the ripe fruit weighs from about 0.5 to 2 kilo- 
grams and has a rough, brownish-yellow skin. The pulp 
ranges in colour from white to yellow. Some breadfruit 
contain seeds. People bake, boil, or fry breadfruit, and 
they sometimes use it like potatoes in salads and stews. 
The seeds, which are also edible, are boiled or roasted. 


Breadfruit has a starchy pulp that some people think feels like 
bread. The fruit is an important food in many tropical areas. 


Breadfruit grows on large-leafed trees that are 20 to 
30 metres tall. These trees grow in rich, well-drained 
soil in tropical lowland areas. Breadfruit is produced 
commercially mainly on islands in the Caribbean Sea 
and the Pacific Ocean, including Hawaii. 

Scientific classification. The breadfruit tree is in the mul- 
berry family, Moraceae. It is Artocarpus altilis. 
Breakbone fever. See Dengue. 
Breakspear, Nicholas. See Adrian IV. 
Breakwater is a wall that protects a harbour, coast, or 
offshore structure from strong waves. Breakwaters also 
create a calm area where ships can anchor. Some break- 
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A breakwater in Lake Michigan, U.S.A., protects a Chicago har- 
bour, above, from the force of rough waves. 


waters provide temporary protection while construction 
work or exploration for oil or minerals takes place. 
Waves lose much of their energy as they strike a break- 
water. 

Some breakwaters are built as mounds of soil, rock, 
or concrete. Other breakwaters are built of sheet piles— 
that is, closely spaced planks of timber, steel, or con- 
crete that are driven into the bottom of the sea or lake. 
In some cases, piles are placed in two rows and the 
space between them is filled with rocks. The kind of 
breakwater used depends partly on the condition of the 
seabed or floor of the lake. For example, a soft floor 
might require the use of sheet piles. A firm floor would 
probably support a mound. The design must also take 
into account the action of waves in the most severe 
storm expected over a long period. 

See also Jetty. 

Bream is the name of various unrelated stout-bodied 
fish. The common European bream, or bronze bream 
lives in freshwater. It has a deep, flattened body about 
60 centimetres long. The head is small and the mouth is 
extended when it feeds. Young bream are silvery. The 
body, which becomes darker with age, is olive green on 
the back and bronze on the sides. The European bream 
prefers warm, slow-flowing or stagnant waters. It lives in 
shoals and feeds on the riverbed. It is a favourite angling 
and food fish. 

In North America, the name bream is given to several 
marine fish related to porgies, scups, and pinfish. The 
most common species, the sea bream, grows to about 
30 centimetres in length. It lives in the Caribbean Sea 
and in coastal waters off southern Florida. It is bluish- 
silver with narrow bronze stripes. 


The bream is an important European food fish. 


Several species of sea bream live in the shallow, 
coastal waters of the Indo-Pacific Ocean. They are 
caught both for food and for sport. They include the 
pikey, or mud bream, which is found from the Red Sea 
to northern Australia. Two species of bream that live in 
Australian waters are the yellow bream, which is found 
from northern Queensland to Victoria, and the black 
bream, which is found in waters off Victoria and south- 
ern Australia. 

Scientific classification. The European bream belongs to 
the carp family, Cyprinidae. It is Abramis brama. American and 
Australian sea bream belong to the family Sparidae. The com- 
mon North American sea bream is Archosargus rhomboidallis, 
The pikey is Acanthopagrus berda. The yellow bream is A. aus- 
tralis; the black bream is A. butcheri. 


Bream, Julian (1933- — ),is a British guitarist and lu- 
tenist whose fine musicianship rapidly made him a pop- 
ular performer in Europe and the United States. He ar- 
ranged many keyboard works for lute and for guitar, 
and transcribed much lute music of the 1500s, 1600s, 
and 17005 into staff notation. He has also encouraged 
the composition of contemporary guitar music. 

Bream was born in London and studied the piano and 
cello there at the Royal College of Music. He made his 
London debut performance in 1950. Since then, Bream 
has appeared in leading music festivals throughout the 
world. 4 
Breast is an organ specially designed to produce mik 
to feed a baby. Human beings have two breasts, but only 
those of mature females can produce milk. The breasts 
of males do not develop fully because males lack the i 
male hormone pattern required for breast development 
Breasts are also called mammary glands, especially 
when referring to those of nonhuman mammals. See 
Mammary glands. 

The breast is a modified sweat gland. In female 
breasts, secreting cells arranged in tiny /obules, aho 
called acini, form the glands that make the milk. A p 
work of ducts (tubes) carries the milk to the nipple. 
ducts and glands are surrounded by fatty and fibro 
support tissue and enclosed by skin. The organ m s 
the pectoralis major muscle, which is situated on 
chest wall. o 

A female's breasts begin to grow at about hea 
10 to 12, and they continue to develop until she is 
16 to 18 years of age. Breasts may be affected by ieee. 
changes in the levels of hormones ina womans ainfül 
For example, the breasts may swell and become P Y 
or lumpy before menstruation. After menstruation ion 
pain or lumpiness usually goes away. See Men f 

When a woman becomes pregnant, the din is 
glands in her breasts enlarge. As soon as the jj Um 
born, hormones in the mother's body start the EDS 
(milk-making) process. The baby's sucking of tl 2 Vds 
also stimulates lactation. A mother's milk is à EU 
source of food and energy for the baby. The mi e 
contains antibodies that protect the infant from 
diseases. 

Breast cancer is the most common for 
among women. The best way to fight the 
detecting it early. Mammography (X-ray ex In addi- 
the breast) is the best tool for early detection. c breast 
tion, women over the age of 20 should prac i 
self-examination once a month. With her finge 


m of cancer 
disease is by 
amination 0' 


Pectoralis 
minor muscle 


Pectoralis 
major muscle 


Nipple 


Tte female breast consists chiefly of fatty tissue. After a baby 
is born, special glands in the mother's breasts form milk, which 
is carried to the nipples by a network of ducts. 


ae should feel her breasts for lumps. She also 
olay visually inspect the breasts for any changes and 
ERR the nipples for fluid discharge. Women who dis- 
Wii any of these changes should see a doctor without 
cm See Respiration. 
[een euf, Saint Jean de (1593-1649), was a French 
dim missionary and martyr. He established the first 
Gan among the Huron Indians on Georgian Bay, 
Midi * in 1626. To convert them, he underwent great 
im m The Iroquois tribe, enemies of the Hurons, 
e him in 1649, They tortured and mutilated him 
ore burning him to death. Brebeuf was born in Ba- 
(d France. 
TUN. Bertolt, also spelled Bertold (1898-1956), was 
that sporen German playwright. Brecht tried to show 
ails cial forces determine human nature, and that the 
to of capitalism brutalize the poor and make the rich 
rrupt. 
Pre believed that an audience's emotional involve- 
doud A e characters and action of a play tends to 
epic th S grasp of the play's message. In his so-called 
lions af style, he tried to shatter traditional stage il- 
iuge [U reality by using various visual techniques and 
Would motional acting style. For example, performers 
relies their lines in a deliberately expressionless 
nos a 5 Brecht, such a device allows the audience to 
Plays ad e lessons to be drawn from the play. Brechts 
de changes in middle-class society. 

Was Ba eae several dramas before 1925. The first — 
Public i |, written in 1918 and 1919 and first performed in 
EE n 1923. Brecht gained his greatest success with 
other reepenny Opera (1928). Including adaptations of 

Works, Brecht wrote about 35 plays. They include 
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Galileo (1945), Mother Courage (1946), The Good 
Woman of Setzuan (1947), and The Caucasian Chalk Cir- 
cle (1948). Brecht also gained fame for his poetry and 
wrote a number of works of prose fiction. 

Brecht was born in Augsburg. He left Germany when 
the Nazis came to power in 1933, and lived in the United 
States from 1941 to 1947. In 1949, he moved to East Ber- 
lin, and formed the Berliner Ensemble. 

Breckland (pop. 105,200) is a local government district 
in Norfolk, England. The district is rural, with extensive 
areas of heathland, called the Breckland, in the south. 
Agriculture is the main industry, but forestry is also im- 
portant. Several market towns have light industries asso- 
ciated with the district's agricultural activities. See also 
Norfolk. 

Brecknock (pop. 41,300) is a local government district 
in Powys, Wales. The area is known for its beautiful up- 
land scenery and for such recreational activities as pony 
trekking and hill walking. Sheep farming and dairying 
are important. The Royal Welsh Agricultural Show has a 
permanent site in the market town of Builth Wells. 
Brecon has a cathedral. Ystradgynlais, in the southwest, 
has a selection of light industries. 

The Brecon Beacons mountain range lies to the south 
and southwest of Brecon. Most of it is owned by the Na- 
tional Trust. The highest peak, Pen y Fan, rises to 886 
metres. Brecknock includes most of Brecon Beacons Na- 
tional Park, an area of 89,096 hectares that takes in the 
Black Mountains. 

Breda (pop. 118,819; met. area pop. 152,449) is a Dutch 
city about 43 kilometres southeast of Rotterdam. For lo- 
cation, see Netherlands (map). Breda's major products 
include machinery, electrical equipment, and food and 
beverages. The Royal Military Academy is located in the 


city. 

Between 1577 and 1637, Breda was the object of many 
battles between the Dutch and the Spanish. In 1667, the 
Treaty of Breda brought to an end the Second Anglo- 
Dutch War. Under this treaty, the Netherlands officially 
recognized British control of New Netherland, a region 
in America that included parts of what are now Connect- 
icut, Delaware, New Jersey, and New York. In return, the 
Dutch gained control of present-day Suriname. 
Breeder reactor. See Nuclear reactor (History). 
Breeding is the careful selection and pairing of plants, 
animals, and other organisms to improve the usefulness 
of their offspring. Although people have bred plants and 
animals for thousands of years, breeding became a sci- 
ence only after the early 1800's. This change occurred as 
scientists accumulated knowledge about how organ- 
isms inherit characteristics from their parents. See He- 
redity; Genetics. 

There are two types of breeding: selection and cross- 
ing. Selection consists of identifying the most useful in- 
dividuals of one kind of organism and letting only the 
best become parents of the next generation. Crossing 
involves pairing the selected individuals so that the best 
offspring possible can be produced. Crossing is called 
hybridization if the individuals are from different spe- 
cies or varieties or are themselves hybrids—that is, off- 
spring of different varieties or species. 

Reasons for breeding. Breeding is normally done 
for a particular purpose, such as to produce plants and 
animals that grow faster or are better adapted to the cli- 
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mate in which they live. For example, different kinds of 
wheat have been especially bred to grow in each partic- 
ular climate. 

Breeding can also increase the size, strength, or re- 
sistance to disease of an organism. For instance, North 
American breeders have crossed imported European 
grape vines with native vines to produce grapes that 
have resistance to certain diseases. 

Plant breeding. The goal of plant breeding is to de- 
velop more or higher-quality food or natural fibre. Most 
of the plants that people grow and eat have resulted 
from the breeding of wild plants by selection. Almost 
every plant that has ever been grown has been im- 
proved or refined by breeding. 

The greatest advances in plant breeding have re- 
sulted from combining selection and hybridization. Hy- 
brid maize is a prominent example of a crop produced 
by repeated hybridization of selected parents. The use 
of selection alone has generally been more successful 
in wheat, barley, rice, and cotton. 

Animal breeding. Cattle, horses, sheep, pigs, and 
dogs are bred by selection to produce characteristics 
desired by the breeder. Breeders seek horses and dogs 
that are speedy or that have a particular hair colour or 
physical shape. Most cattle, sheep, and pigs are bred to 
supply the largest amount of high-quality products at 
the lowest cost to the breeder. 

Producing changes through breeding takes longer in 
animals than in plants. This is so because animals are 
older than plants when they reproduce, and they have 
fewer offspring. Therefore, breeders usually try to im- 
prove only one quality of the animal at a time. For exam- 
ple, it is extremely difficult to breed a cow that is an ex- 
cellent producer of both milk and beef. Thus, most 
breeders of cattle concentrate only on milk or only on 
beef. 

The record of an animal's ancestors is called its pedi- 
gree. Breeders often pay high prices for animals with 
the best pedigrees, especially if the animal has the quali- 
ties that they seek. Breeders hope that animals with 
good pedigrees will be good parents, 

Many breeders use a process called artificial insemi- 
nation to improve the quality of their stock. The breeder 
collects semen (sperm-containing fluid) from an out- 
standing male and places it in the reproductive organs 
of a female. The semen can also be frozen and stored 
for future use, or transported to another location for use 
there. Artificial insemination is used widely in breeding 
cattle and poultry, and to a limited extent in other ani- 
mals. It permits the best males to have many more off- 
spring than would be possible by natural mating. 

Breeders have also developed a method to increase 
the number of young from a superior female. This proc- 
ess, called embryo transfer, involves removing a ferti- 
lized egg from a high-quality female and transferring it 

to a healthy, but less valuable female. Usually, the supe- 
rior female is given a fertility drug so that she will pro- 
duce a larger number of eggs than normal. Less valu- 
able females carry the transplanted embryos during the 
period of prenatal (prebirth) development and give birth 

to the young. Although embryo transfer allows a supe- 
rior female to have several offspring each year, it is 
more complicated and expensive than artificial insemi- 
nation. 


Related articles in World Book include: 


Animal (The impor- Evolution Hybrid 

tance of animals) Flower (Flower Livestock (Breed- 
Animal husbandry breeding) ing livestock) 
Burbank, Luther Genetics Mutation 
Eugenics Heredity Pedigree 


Breeding cycle. See Oestrous cycle. 
Breedlove, Craig (1937- — ), became one of the 
world's fastest car drivers in the 1960's. Breedlove set 
land speed records on a measured course at Bonneville 
Salt Flats in Utah, U.S.A. He set most of his early records 
in the Spirit of America, a three-wheeled, jet-powered 
car he designed and built. In 1963, he sped over the 
Bonneville course at 655.73 kilometres per hour (kph), 
and became the first American to hold the world land 
speed record since 1928. In 1964, he drove the course at 
846.8 kph. In 1965, he drove a four-wheeled, jet- 
powered car called the Spirit of America-Sonic I at 
966.574 kph. Norman Craig Breedlove was born in Los 
Angeles, California, U.S.A. 

Breeze. See Wind (table: Beaufort wind scale). 
Brehon laws were a system of laws used in Ireland 
from the earliest times of the clans. These laws were for- 
mulated over a long period of time. Most of them were 
based on the decisions and opinions of lawyers called 
Brehons. In judging cases, Brehons generally followed 
the decisions of Brehons in previous cases. Each of the 
Irish clans had its own Brehon. 

The two most important collections of Brehon law are 
the Seanchus Mor, dealing with Irish civil law, and the 
Book of Acaill, dealing with criminal law. Brehon laws 
fell into disuse with the break-up of the clans in the 
early 1600's. 

Bremen (pop. 551,219) is a commercial and industrial 
city in northwestern Germany. For location, see Ger- 
many (political map). Bremen serves as the capital of the 
state of Bremen. 

Bremen lies on both banks of the Weser River, about 
70 kilometres south of the North Sea, an arm of the At 
lantic Ocean. Bremen's economy is based chiefly on i 
shipping and trade. Other industries include shipbuild- 
ing, oil refining, food processing, and the production o 
cars, aircraft, electrical equipment, and textiles. Land- 
marks of Bremen include the Romanesque-Gothic e 
thedral of St. Peter, which was begun in the 10005; an 
the Gothic Rathaus (town hall), which dates from the 
early 1400s. Bremen University opened in 1970. 

Bremen was founded sometime before A.D. 787, ied 
when it became a seat of bishops. In the 13005, it bes 
economic importance through membership in the H i 
seatic League—a confederation of north German Bu 
(see Hanseatic League). Allied bombings badly aa aH 
aged Bremen during World War II (1939-1945). The 
aged areas were soon rebuilt. semanas 
Brendan, Saint, is the name of two Christian $ 
who lived in Ireland in the 500s. 

Saint Brendan of Clonfert (4862-577) was an ea 
monk. According to Irish tradition, he was the first con: 
pean to sail to America. The story of his voyages Is 
tained in the book Navigatio Sancti Brendani. Many” 
the incidents described in the book are imaginary: f 
is possible that Brendan landed on the eastern CO! 
North America. dan 

Brendan was born in Kerry, Ireland. He founde 


important monastery at Clonfert, in Galway, western Ire- 
land. His feast day is celebrated on May 16. 

Saint Brendan of Birr( ? -571),an important Irish 
prophet, founded a monastery at Birr, in Offaly, Ireland. 
His feast day is November 29, 

Brennan, Christopher (1870-1932), was an Austra- 
lian symbolist poet. Most of his verse was written in the 
1890s. Brennan's poetry was not popular when it was 
published, mainly because his intellectual abstract po- 
etic thought and use of symbols made him a difficult 
and often obscure writer. 

Unlike most Australian poets, he showed little con- 
cem for the Australian environment. Instead, his poetry 
reflected his interest in the older civilizations of Europe. 
In spite of this fact, the poetry he wrote during World 
War I (1914-1918) overflowed with patriotism. His lyric 
etry has excellent technique and musical qualities and 
vivid images and symbols. 

Brennan's poems are reflections on the relationship 
between people's thoughts and their world. His ideal ap- 
peared to be the state in which God and humans, mind 
and matter, and body and soul are reconciled. Brennan 

| believed his ideal could be reached with increased 
knowledge. 

| His later poems tend to be gentler, more human, and 
nearer the reader's experience. This is probably because 
a experience of the poet's own unhappy personal 
ife, 

: Brennan was born in Sydney, of Irish parents. A bril- 
lant scholar, he was awarded a classics travelling schol- 
arship from the University of Sydney and spent some 
time in Germany. On his return to Australia, he held vari- 
| ous high academic posts at Sydney University, but his 
unstable personality and alcoholism kept him from 
Working steadily. He died in poverty. 

_ Brenner Pass straddles the border between Austria 
and Italy at the eastern end of the Alps. It has an eleva- 
lion of 1,374 metres, and is the most accessible ofthe 
UE passes that link the Mediterranean region with 

e northern part of Europe. The Brenner Pass begins 
near the city of Bolzano, Italy, and descends to Inns- 
bruck, Austria. 

Ms ancient Romans used the Brenner Pass as a major 
Teut etween Italy and the Germanic lands to the north. 
ge onic invaders of Italy crossed the pass in the A.D. 
T 5. Medieval traders carrying products from the Near 
st and India also travelled over the pass. 
See also Alps (diagram: Some features; map). 
Paw (pop. 226,100) is a borough in Greater London. It 
Ben of Wembley and Willesden, which were for- 
j Y administered as parts of Middlesex. 
tee is mainly residential but has a number of indus- 
one vcuding the manufacture of beer, biscuits, 
is ihe, foods, and electronic goods. Wembley Stadium 
tional ed of many important national and interna- — 
ation Gomes events. They include the Football Associ- 
and th up Final, the Rugby League Challenge Cup Final, 
x e Horse of the Year Show. 
ire goose, also called brant, is the name of a small, 
ún eee related to the Canada goose. The head and 
ig eds are black and clearly marked off from a 
eatha coloured bib. There is also a white collar of 
tres for, on the neck. Brent geese are about 65 centime- 
ng and weigh about 1.5 kilograms. They breed on 
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The brent goose breeds in the Arctic but spends the winter on 
the Pacific Coast of North America. 


the Arctic tundra and spend the winter along coastal re- 
gions of the Northern Hemisphere. 

At sea, brent geese bob like ducks with their white 
sterns in the air. During the winter they are to be found 
in muddy estuaries, where they feed on the long, strap- 
shaped leaves of eelgrass. There are four subspecies of 
brent goose that differ slightly in colour and size. 

The barnacle goose is a close relative of the brent 
goose. It is a black-and-white bird that also breeds in the 
Arctic. It gets its name from the fact that in the Middle 
Ages people thought the birds hatched from barnacles. 


Scientific classification. The Brent goose belongs to the 
family Anatidae. It is Branta bernicla. The barnacle goose is B. 


leucopsis. è 
Brentford and Chiswick. See Hounslow. 
Brentwood (pop. 68,600) is a town and local govern- 
ment district in Essex, England. It lies about 32 kilome- 
tres northeast of London. The town of Brentwood, the 
districts administrative centre, is mainly a residential 
area for London workers. The town is surrounded by 
several pleasant villages. Ingatestone is a small town 8 
kilometres from Brentwood. Brentwood School dates 
from 1557. 
Breslau. See Wroclaw. 
Brest (pop. 153,099; met. area pop. 201 ,A80) is a seaport 
city on the northwest coast of France. For location, see 
France (political map). Brest is one of France's chief 
naval bases. It serves as a base for the country's nuclear 
submarines. The city's economy is based chiefly on ship- 
ping and economic activities generated by the naval 
base. Products of Brest include chemicals, clothing, 
electronic equipment, machinery, ships, and textiles. 
Roman soldiers established a settlement on the site of 
what is now Brest in the 50's B.C. Brest became a major 
shipping centre following the construction of its har- 
bour in the 1600s. German troops occupied the city in 
1940, during World War 11 (1939-1945). Brest's harbour, 
protected by forts, was used by the Germans as a sub- 
marine base. Allied bombing raids destroyed much of 
the city, including its old central section, during the war. 
However, the bombed areas were soon rebuilt. 
Brethren is the name for several Protestant groups 
that developed from the Pietist movement in Germany in 
the 1600's and 1700s. The Pietists were Christians—pri- 
marily Lutherans—who rejected the emphasis on ritual 
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and formal worship in their state church. They wanted to 
return to the simple life of the early Christians and live 
by the /iteral (exact) word of the New Testament of the 
Bible. Some Brethren met in small groups for prayer 
and Bible study. They refused to take part in disputes 
between religious sects or to give their groups a name. 
They simply called themselves Brethren or Christians. As 
part of the Pietist movement, the Brethren originally 
acted with those who founded the Moravian Church 

and the Amana Society. 

See Amanites; Moravian Church. 

With the Quakers and Mennonites, the Brethren are 
known as a historic peace church. They try to follow the 
simple standards of Christ's Sermon on the Mount. 
Brethren refuse to take oaths, try to avoid violence, and 
refuse to fight in wars. They also emphasize service to 
people in need. The Brethren Service Commission car- 
ries on a vigorous programme of international aid for 
victims of war and natural disasters. Brethren are de- 
voted to Christian unity, and they take part in the na- 
tional and world councils of churches. 

Brethren emigrated to the United States between 
1719 and 1740, and settled in Pennsylvania. Until re- 
cently, they have remained concentrated in rural Penn- 
sylvania, Ohio, Indiana, and the Shenandoah Valley of 
Virginia. The strongest denomination in the United 
States is the Church of the Brethren, with about 1,000 
congregations (see Brethren, Church of the). 
Brethren, Church of the, was organized in Ger- 
many in 1708 by Alexander Mack. The group was perse- 
cuted in Germany, and the church was reorganized in 
America in 1719 at Germantown, Pennsylvania. The reli- 
gion spread through Pennsylvania, the Shenandoah Val- 
ley, and westward to the Pacific Coast. The church has 
sponsored missionary work in India, China, Nigeria, and 
Ecuador, and service work in Europe, the Near East, the 
Far East, and Puerto Rico. It operates six colleges and a 
seminary. Its headquarters are in Elgin, Illinois, U.S.A. 
The church is a member of the World Council of 
Churches and its national organization in the United 
States. 

^ principle of the group is baptism by trine, or triple 
immersion, and they are sometimes called Dunkers 
(from the German tunken, to immerse). Brethren believe 
in peace, brotherhood, temperance, and simple living. 
They teach the way of alternative service in place of mili- 
tary conscription. 

Breton, André (1896-1966), was a French poet who 
led the surrealist movement in Paris, In about 1919, he 
joined the dada group, which was born in reaction to 
the destructiveness of World War | (1914-1918). Breton 
broke from the dada group about two years later. 

In 1924, Breton issued the first of his three Manifes- 
toes of Surrealism. Breton aimed at a revolution of the 
human spirit through what he called “psychic auto- 
matism'—total liberation of the subconscious mind. His 
manifestoes became the most important theoretical 
statements of surrealism. See Dadaism; Surrealism. 

Breton wrote pamphlets, collections of poetry, and a 
partly autobiographical novel, Nadja (1928). In the novel, 
the interaction of everyday reality and the hidden forces 
of the imagination produce a strange, haunting atmos- 
phere—the "surreality" described in his manifestoes. 
Breton was born in Tinchebray, France. 


The Art Institute of Chicago 
Breton's The Song of the Lark is a famous example of the art- 
ist's paintings of French peasant life. Breton gained great popu 
larity in the 18005 as a painter of sentimental rural themes. 


Breton, Jules Adolphe (1827-1906), was a French 
painter known for his sentimental scenes of peasant life. 
He painted rural subjects at about the same time as the 
noted French artists Gustave Courbet and Jean Ro. 
Millet. But the conservative French public of the Secon 
Empire (1852-1870) rejected the work of Courbet and " 
Millet as too realistic. They preferred Breton's idealize 
version of the peasant as healthy and satisfied with the 
social order. Breton's The Gleaner (1872) and The Song 
of the Lark (1884) are among his best-known pictures. 
Breton was born in Courriéres, near Lens, France. In 
1866, he was elected to the Academy of Fine Arts, à " 
great honour for a painter of common rural themis 
also wrote several books of poetry and autobiography- 
Bretons. See Brittany. $ 
Bretton Woods is the popular name for the integ 
tional Monetary Conference held at Bretton Woo S, P 
New Hampshire, U.S.A., in July 1944. Represent a 
44 countries attended the conference. They made pl 
to stabilize the world financial system and foster the às 
growth of trade after World War II. The representa 
hoped to remove obstacles to long-term lending an 
ternational trade and payments. 
The Bretton Woods caren drew up the ee NA 
two international organizations—the Internationa! od 
etary Fund and the World Bank. The fund works er 
mote international financial stability by providinge a 
term assistance to help members meet balance o E 
ments problems. The bank makes long-term intern 
tional loans, especially to less developed eunti. 
See International Monetary Fund; World Ban 


Breuer, Marcel Lajos (1902-1981), was a Hungarian- 
born architect, furniture designer, and teacher. From 
1924 to 1928, Breuer taught at the famous Bauhaus 
school of design in Germany. Although trained in archi- 
tecture under Bauhaus director Walter Gropius, Breuer 
taught furniture design at the school. In 1937, Breuer 
emigrated to the United States at the invitation of Gro- 
pius, who was teaching architecture at Harvard Univer- 
sity, Breuer practised architecture with Gropius from 
1937 to 1941. He also taught at Harvard from 1937 until 
1946, when he opened his own architecture office in 
New York City. 

Breuer designed several important buildings in the 
European modern style pioneered by Gropius. He also 
designed steel-framed furniture. A picture of his tubular 
steel-frame chair appears in Furniture (The 19005). As a 
teacher, Breuer introduced a generation of American ar- 
thitects to the values and qualities of Bauhaus design. 
The most important of these architects included Philip 
Johnson and Paul Rudolph. Breuer was born in Pecs, 
Hungary. 

Brevitype. See Shorthand machine. 

Brewing is a process used to make some alcoholic 
drinks, mainly beer. The chief ingredients used in mak- 
ing a typical beer are barley, hops, yeast, and water. 
Sometimes other cereals are included. All brewers use 
the same basic process, varying the ingredients or the 
brewing times and temperatures to obtain different 
types of beer. The six major steps are: (1) malting, (2) 
mashing, (3) boiling, (4) fermentation, (5) aging, and (6) 
finishing. 

Malting produces physical and chemical changes in 
barley, the chief grain in most beers. The barley is 
soaked in water, then moved to special chambers for 
about 10 to 12 days, where it starts to sprout. Next it is 
moved to large ovens called Ki/ns, where it is dried to 
Stop the sprouting. The sprouts are removed from the 
grain, which is now called malted barley, or malt. Barley 
malt contains starch and protein, as well as certain en- 
zymes essential to brewing. 

Mashing. The malt is ground and mixed with water to 
form a mash, which is heated to about 68° C. During the 
heating process, the enzymes in the malt convert the 
Starch to sugar. The mixture is then filtered to remove 
the grain particles. The remaining amber-coloured liq- 
tid, called wort, is transferred to large copper boilers. 

Boiling. During the boiling process, which lasts for up 
to three hours, dried blossoms of the hop plant are 
added to the wort in traditional brewing, although many 
re now use a concentrated hop extract instead. 
Ss hops prevent spoilage and add aroma and flavour. 

onmes extra sugar is added at this stage. 

ermentation. To promote fermentation, brewers add 
oe to the wort. To make lager beers, a yeast that set- 
Wi to the bottom is used. To make bitter beers, à yeast 
M rises to the top and forms a thick, frothy mass is 
. During fermentation, yeast converts the sugar in 
MARY into alcohol and carbon dioxide. Fermentation 
mes 5 about one week. After fermentation is complete, 
nó st of the yeast is removed from the liquid, which is 

W beer, 

o Aging, The beer is stored for a period that may last 
im everal weeks or months. This process, called aging, 
Proves the flavour of the beer. 
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Finishing. Different beers are treated in different ways 
after ageing. Most lager beers, keg bitters, and canned 
beers are filtered several times, and pasteurized (see 
Pasteurization). Carbon dioxide gas is added to provide 
“sparkle.” Many beers are put into barrels and left in 
their natural state to continue fermenting slowly. The 
carbon dioxide produced keeps the beer slightly gassy. 
Beer made in this way is called rea/ a/e. In the late 
19805, the United States was the world's leading brew- 
ing country, followed by Germany, China, Japan, the 


In boiling wort, a liquid made from grain mashes, brewers use 
huge brew kettles, above. During this step of the brewing proc- 
ess, hops are added to the brew, giving it aroma and flavour. 


Fermentation, which involves the conversion of sugar into 
ethyl alcohol, occurs in a fermentation tank, above. The brew- 
master is drawing beer from the tank to check its quality. 


beer in kegs, bottles, and 
pasteurized before packag- 
king room, above. 


Packaging beer. Brewers package 
cans. Most bottled or canned beer is 
ing. Beer kegs are filled and sealed in a rac! 
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United Kingdom, Brazil, Mexico, and Spain. The most 
common type of beer produced is lager. In recent 
years, concern about the danger of drinking and driving 
has resulted in a rise in the brewing of low-alcohol 
beers, 

See also Beer. 

Brewster, Sir David (1781-1868), a Scottish doctor, is 
principally known for the law named after him, Brew- 
sterS law. This law relates the amount that light is polar- 
ized to the refractive index of the medium the light is 
passing through (see Polarized light). Brewster invented 
the kaleidoscope, an improved stereoscope, and the di- 
optric system using special lenses for lighthouses. He 
also wrote a Life of Sir Isaac Newton (1860). 

Brewster was born at Jedburgh in Borders Region, 
Scotland, and was educated at Edinburgh. In 1815, he 
was elected a Fellow of the Royal Society. He became 
principal of St. Andrews University in 1838 and principal 
of the University of Edinburgh in 1860. 

Breytenbach, Breyten (1939- _), is one of South 
Africa's major modern poets. His works include Yk, a 
volume of poetry that won many awards after its publi- 
cation in 1983. His writing is mainly in the Afrikaans lan- 
guage. See Afrikaans language. 

Breytenbach was born at Bonnievale in Cape Prov- 
ince. He trained as a painter before turning to writing. In 
1964, he published his first volume of poetry Die 
Ysterkoei Moet Sweet (The Iron Cow Must Sweat) His 
first volume of prose, Katastrophes (Catastrophes), was 
published in the same year. These works established his 
reputation as a writer. His writing broke with tradition in 
both form and content. He lived in self-imposed exile in 
Paris from 1973 to 1975. When he returned to South Af- 
rica in 1975, he was arrested, Between 1975 and 1982, 
Breytenbach served seven years of a nine-year sentence 
for terrorist activities. The True Confessions of an Albino 
Terrorist was published in 1980. This book, written in 
English, describes his experiences in prison. After his 
release, he returned to Paris, and became a French citi- 
zen. 

Brezhnev, Leonid Ilyich (1906-1982), was head of 
the Communist Party of the former Soviet Union from 
1964 until his death. This position helped him become 
the most powerful person in the Soviet Union, Brezhnev 
Greatly increased Soviet military strength, In 1979, he or- 
dered a Soviet invasion of Afghanistan. At home, Brezh- 
nev did little to solve growing economic problems. 

Early life, Brezhnev was born in Kamenskoye (now 
Dneprodzerzhinsk) in what is now Ukraine, His father 
Worked in a steel mill. Leonid studied surveying and be- 
came a land surveyor. Brezhnev joined the Communist 
Party in 1931. That same year, he entered night school at 
à metallurgical institute in Dneprodzerzhinsk. After 
graduating, he served in the army for a year. He then be- 
Came a party official and director of a technical school in 
Ukraine, 

Rise to power. During World War II (1939-1945), 
Brezhnev worked under Nikita S. Khrushchev as a politi- 
cal adviser in the Soviet Army, Brezhnev and Khru- 
shchev, a member of the Communist Party's Politburo, a 
top executive group, became strong Political allies, 

After the war, Brezhney held several high posts in the 
Communist Party, He was demoted after Soviet dictator 
Joseph Stalin died in 1953, But later that year, Khru- 


shchev became head of the 
Communist Party. As Khru- 
shchevs political fortunes 
rose, so did Brezhnevs. 

In 1952, the party's Polit- 
buro had been renamed 
the Presidium and in 1957, 
Brezhnev became a full 
member of the Presidium. 
From 1960 to 1964, he also 
served as chairman of the 
Presidium of the Supreme 
Soviet, then a largely cere- 
monial post. By 1964, he 
was regarded as Khru- 
shchevs probable successor. In October 1964, Brezhnev 
and other leaders forced Khrushchev to retire; Brezhnev 
replaced Khrushchev as Communist Party leader, Alek- 
sei N. Kosygin became premier, or head of the Soviet 
government. In 1965, Nikolai V. Podgorny became chair- 
man of the Presidium of the Supreme Soviet. 

At first, Brezhnev and Kosygin shared power almost 
equally. But Brezhnevs position as head of the Commu- 
nist Party gave him an advantage. He promoted his allies 
and demoted his opponents. By the early 19705, Brezl- 
nev was the most powerful leader in the Soviet Union. 

Policies. During his administration, Brezhnev tried to 
improve relations and increase trade with Western — 
countries, especially the United States. He signed sev- 
eral arms-control treaties. But at the same time, he 
greatly increased Soviet military strength. He kept tight 
control over Communist countries in Eastern Europe. 
and supported revolutionary movements in Asia and Af- 
rica. In 1979, the Soviet Union invaded Afghanistan. The 
United States and its allies then strengthened their mili- 
tary forces and adopted political and economic sanc- 
tions against the Soviet Union. 

In domestic affairs, Brezhnev sometimes placed strict 
controls over people's lives and sometimes relaxed the 
controls. Some Soviet people were allowed to settle in 
other countries. In the 1970's, the Soviet economy began 
to weaken. Continued economic decline became a sett 
ous problem. But Brezhnev did nothing to correctit: 
Several years after Brezhnev's death, Soviet leader 
Mikhail Gorbachev blamed many of the country's prob- 
lems on Brezhnev, 

See also Union of Soviet Socialist Republics (The 
Brezhnev years). js 
Brian Boru (9407-1014) became King of Munster p 
land after 976, and High King of the Irish after 1002 » 
real power was based on the South (Munster). He E 
200 years of domination by the Norsemen. His ud 
a "Golden Age" of building, restoration of the pou d 
and the development of Irish culture. But he was un 
to give Ireland lasting political unity. He fought his i 
greatest battle against a group of Danes and Irish E 4 
Clontarf (now part of Dublin), on Good Friday in 101% 
victory which cost him his life. REN 
Brian, Havergal (1876-1972), was a prolific Britis 3 
composer. His Gothic Symphony is written for à hug 
orchestra and chorus. He also wrote several RU 
Over thirty other symphonies, and a choral p in his 
takes over four hours to perform. Brian did not di 
major compositions until the 1920's, and his won 
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not receive much performance or recognition until late 
in his life. 

William Havergal Brian was born in Stoke-on-Trent, in 
Staffordshire, England. As a boy, he learned to play sev- 
eral musical instruments and began to compose. He was 
largely self-taught in music. 

Briar. See Heather; Pipe (tobacco). 

Briard is a dog that was first bred in France; probably 
in the 11005. It is used to herd sheep and cattle. Most 
briards have black, grey, or fawn coats of long, wavy 
hair. Long hair hangs over the face and tail. Briards stand 
about 55 to 70 centimetres at the shoulder and weigh 
about 30 to 36 kilograms. 

See also Dog (picture: Herding dogs). 
nanery means giving or offering something of value 
0 a person in a position of trust, who in return violates 
his or her duty or the law in order to benefit the giver. 
t authorities believe that many persons guilty of 
ey are not arrested. Legally, bribery of a public offi- 

ial or of someone acting on behalf of a public official is 
irme for both the giver and receiver of the bribe. 

ribery of a private person, while closely related, is not 
acrime. 

Noa need not consist of money, but may take the 
fis of property, position, or undue influence. Special- 
Pi e groups sometimes try to bribe voters and law- 

akers into voting a particular way, or into passing a 
particular law, 

Oe most countries, bribery of court officers, jurors, 
athl eee trade union representatives, and professional 
Em rs is punishable by law. Sentences vary for per- 
Ito te guilty. Terms of imprisonment ranging from 

S years or fines may be imposed. 

UE also Blackmail; Extortion. j 
anes! Fanny (1891-1951), was an American comedi- 
cers singer in musical comedy and on radio. From 
wine us mid-19305, Brice starred in many musical re- 
Which e became popular for her comic routines in 

oh she used a Yiddish accent. Brice also gained fame 
"My M moving performance of the emotional love song 
ofi ee which she introduced in the Ziegfeld Follies 
radio. ț From 1936 until her death, Brice performed on 
o, playing a 7-year-old brat named Baby Snooks. 
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Brice was born in New York City. Her real name was 
Fannie Borach. Her comic singing in the Ziegfeld Follies 
of 1910 made her a star. 

Brick is a rectangular building block made of clay, 
shale, or various other materials. Bricks are strong, hard, 
and resistant to fire and damage from the weather. They 
are used to build such structures as houses, commercial 
and public buildings, fireplaces, and furnaces. 

Bricks have been used as a building material for thou- 
sands of years. At first, people produced bricks by dry- 
ing hand-shaped or moulded blocks of clay or mud in 
the sun. Today, most bricks are formed by machines and 
fired (baked) in large kilns (ovens). 


Kinds of bricks 


Bricks are divided into two general groups: (1) build- 
ing bricks, and (2) refractory bricks. Building bricks can 
differ in size, though individual countries set their own 
standard measurements. For example, the majority of 
building bricks in the British Isles measure 6.5 centime- 
tres thick, 10.25 centimetres wide, and 21.5 cm long. Re- 
fractory bricks vary widely in size, but are usually 
slightly larger than building bricks. 

Building bricks. The highest-quality and most attrac- 
tive building bricks are called face bricks. These bricks 
are used in highly visible areas of structures, such as the 
interior or exterior walls of houses. Face bricks come in 
a variety of colours and surface textures, and they are 
extremely uniform in shape and size. Most are made 
from high-grade fire clay or low-grade shale. Warped, 
off-colour, and other slightly defective bricks are called 
common bricks. Common bricks are used in less visible 
places than are face bricks. 

Refractory bricks, also called refractories, can with- 
stand temperatures between 1100" and 2200" C. They are 
also highly resistant to chemical damage, physical wear, 
and thermal cycling (rapid changes in temperature). Re- 
fractories are used in a wide variety of structures, in- 
cluding fireplaces and industrial furnaces. Thin refracto- 
ries are used on the outside of the United States space 
shuttles to provide protection against high tempera- 
tures. 

Refractories differ in composition according to their 
use. The main types are made from such raw materials 
as alumina, carbon, chrome ore, dolomite, fire clay, 
magnesite, silica, and zircon. 

How bricks are made 


The methods used to make bricks vary according to 
the raw material being used, the intended use of the 
brick, and other factors. However, the commercial pro- 
duction of bricks generally involves four basic steps: (1) 
preparing the raw material, (2) forming bricks, (3) drying 
bricks, and (4) firing bricks. 

Preparing the raw material includes grinding or 
crushing it, removing its impurities, and letting it dry. 
The material is then stored in bins until it is mixed into 
brickmaking batches. 

Forming bricks. There are three main processes 
used to form bricks: (1) stiff-mud (stiff-plastic), (2) soft- 
mud, and (3) dry-press (semi-dry). 

The stiff mud process is used to form by far the ma- 
jority of building bricks produced in industrial coun- 
tries. In this procedure, the ground brickmaking mate- 
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How bricks 
are made 


Crushing the shale 


i i i i r below, such 
industrial countries, most bricks are made by machine. In the dry-press process, / Sk 
Beasties as shale are crushed, mixed into brickmaking batches, and shaped into long ribbons, 
The ribbons are cut into bricks, which are stacked for drying and firing (baking). 


Cutting the bricks 


rial is mixed with water to form a stiff mud, A machine 
Presses air out of the mud and shapes the material into 
along ribbon by forcing it through an adjustable open- 
ing in a process known as extrusion. The ribbon is cut 
into bricks by wires rotating on a machine called a brick 
cutter. The bricks can then be stacked for oven drying. 

Before they are dried, many stiff-mud face bricks re- 
ceive surface treatments to Vary their texture and ap- 
Pearance. The bricks may be gouged, rubbed, or 
scraped, or they may be sprayed with chemical solu- 
tions that affect the surface. In addition, stiff-mud bricks 
are often made with holes in them, The holes make the 

bricks lighter and save on raw materials, The holes also 
Provide additional space for mortar, the substance used 
in bricklaying to bind the bricks together. 

The soft-mud process is used to Produce all hand- 
made and some machine-made bricks, In this method, 
the brickmaking material is mixed with more water than 
in the stiff-mud process. The soft mud thus produced is 
easily moulded into bricks. Soft-mud bricks must be 
hardened by air drying before they can be stacked for 
oven drying. This step Creates extra work and makes the 
soft-mud process slower than other brickmaking meth- 
ods. The soft-mud process is used mainly to produce 
specially shaped bricks that cannot be formed by other 
methods, 

The dry press process is used to form most refrac- 
tory bricks. In this process, a dry or damp brick mix is 
placed into a steel mould box and compressed into 
brick form by a hydraulic (water-powered) ram, The ram 
may exert as much as 1,000 kilograms per Square centi- 


Removing fired bricks from a kiln 


metre of pressure on the mix. The resulting bricks are 
quite dense. ‘ 

Drying bricks helps prevent them from developing 
cracks or other structural defects during firing. Most 
bricks are dried in tunne/ ovens. These ovens can ase 
temperatures as high as 200° C. The bricks are stac nee 
layers on cars that move through the ovens. Drying ti h | 
and temperature vary, depending chiefly on how muc 
moisture the bricks contain. oani 

Firing bricks at high temperature causes their 
Cles to bond together, forming a strong, hard bloc I 
Most bricks are fired in tunnel kilns. The kilns gene 
range from 2 about to 8.5 metres in width and 75 to 
metres in length. They are fuelled by gas, oil, or suc! es 
solid fuels as sawdust or coal. They reach temperatu! 
of between about 1000° and 1300° C for firing building 
bricks and 1875° C for firing refractories. that 

In tunnel kiln firing, bricks are stacked on cars E 
move through the kiln. The ends of the kiln are Ww 
hot as the middle. The bricks therefore are ge ie 
heated to a maximum temperature in the midd i i 
kiln, and then cool as they proceed out of the kiln. Fs 
ferent kinds of bricks are fired at different empia yon 
and for varying lengths of time, depending primari 
their grade and composition. — - ; 

Some bricks are fired in periodic or shuttle e d 
These kilns can reach the same temperatures i rA n 
kilns, but they fire only one batch of bricks at a a 
some areas, bricks are put in the sun to bake. us 
bricks are called sun-dried or sun-baked bricks 
adobe (see Adobe). 


Bricklaying 


Bricks are usually laid horizontally in layers called 
courses. The bricks are bound together with mortar, 
which forms joints between them. In general, courses 
ae arranged so that vertical joints do not fall directly 
above one another. Staggering the vertical joints distrib- 
utes the weight and pressure of the bricks over a large 
area. A structure that is made of bricks is called brick- 
work or brick masonry. 

Bonds. Bricks laid with their short ends exposed are 
called headers. Those laid with their long sides exposed 
are called stretchers. Headers and stretchers are ar- 
ranged to form different bonds (patterns). 

The most commonly used bonds include running, 
American, English, and Flemish. In running bond, all the 
bricks are stretchers, American bond typically has four 
to six stretcher courses laid between single header 
courses. English bond consists of courses of headers al- 
ternating with courses of stretchers. The joints of every 
other course of English bond line up vertically. In Flem- 
ish bond, each course is made up of alternating headers 
and stretchers, with the headers centred on the stretch- 
ers above and below. 

Mortar is used to hold both building and refractory 
brick structures together. However, the composition of 
the mortar differs with the type of brick and with struc- 
tural needs. 

Mortar that is used to bind building bricks is com- 
posed of portland cement, lime, sand, and water. The 
mortar holds the bricks in position and makes a strong, 
tight wall that can resist moisture. The thickness of mor- 


Chief bonds used in bricklaying 

E are usually laid horizontally in layers known as courses. 

is RUE arranged in patterns called bonds. Bonds distrib- 

n e weight and pressure of the bricks over a large area. Four 
the most commonly used bonds are shown below. 


Running Bond 


Se 


Flemish Bond 


English Bond 
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tar joints between building bricks ranges from about 6 
to 12 millimetres. Bricklayers form the joints by smooth- 
ing mortar on the bricks with a wedge-shaped tool 
called a trowel. 

Mortar used to bind refractory bricks must be able to 
withstand the same high temperatures, chemical reac- 
tions, and wear as the bricks themselves. Refractory 
mortar consists of calcium aluminate cement, water, and 
a finely ground hard material similar in composition to 
the bricks being joined. Mortar joints between refrac- 
tory bricks are no thicker than 1.5 millimetres. Extremely 
thin joints are made by dipping the bricks into soupy 
mortar and then pressing them together. 


History 


Brick is the oldest manufactured building material. 
Sun-dried bricks were being made in the Middle East by 
about 6000 B.C. Fired bricks were being produced in the 
same region by 3500 B.C. Brickmaking technology later 
spread to China and India, and was introduced to much 
of Europe by the Romans. 

Brickmaking declined in England during the Middle 
Ages labout the A.D. 4005 to the 15005), owing to 
changes in architectural styles and the availability of 
wood, stone, and other building materials. But the brick- 
making industry grew following the Great Fire of Lon- 
don of 1666. Many of the buildings in the city had been 
made of wood and were therefore destroyed by the fire. 
When the city was rebuilt, many of the new buildings 
were constructed of brick. 

In many countries, brick was laid to form roads and 
pavements until the 1900's, when it was largely replaced 
by concrete paving. Today, building bricks remain im- 
portant construction and decorative materials. Refrac- 
tory bricks play an important role in many industrial 
procedures, including the production of aluminium, ce- 
ment, glass, iron, paper, petroleum, and steel. 

See also Building trade; Clay. 

Brickhill, Paul (1916-1991), an Australian author, 
wrote The Dam Busters (1951), which was later made 
into a film. It was based on the Royal Air Force raids on 
the Mohne and Eder dams in May 1943. The book pro- 
vides a thrilling account of the preparation of the special 
bomb used in the raid, the training for the attack, and 
the courage of the air crews. Other works include Reach 
for the Sky (1954), a biography of air ace Douglas Bader, 
who flew despite the handicap of having artificial legs. 
The film The Dam Busters topped British box office rec- 
ords in 1955. Another film 
of one of Brickhill's books, 
The Great Escape, topped 
British box office records 
in 1956 and was even more 
successful when it was re- 
made as a major Holly- 
wood film in 1963. Paul 
Chester Jerome Brickhill 
was born in Melbourne. 
He served as a fighter pilot 
during World War Il (1939- 
1945) and was shot down. 
Bride, Saint. See Brid- 
get, Saint. 


Paul Brickhill 
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The Menai Bridge was one of the first modern suspension bridges. Opened in 1826, it was de- 
signed and built by Thomas Telford. It has a span of 176 metres and joins the island of Anglesey 


with the mainland of Wales. 


Bridge 


Bridge is a structure used by people and vehicles to 
Cross areas that are obstacles to travel. Engineers build 
bridges over lakes, rivers, canyons, and dangerous 
roads and railway tracks. Without bridges, people 
would need boats to cross waterways and would have 
to travel around such obstacles as canyons and ravines. 

Bridges range in length from a few metres to several 
kilometres. They are among the largest structures built 
by man, The demands on design and on materials are 
very high. A bridge must be strong enough to support 
its own weight as well as the weight of the people and 
vehicles that use it. The structure also must resist vari- 
ous natural occurrences, including earthquakes, strong 
winds, and changes in temperature. Most bridges have 
à concrete, steel, or wood framework and an asphalt or 
concrete roadway on which people and vehicles travel. 

The majority of bridges are held up by at least two 
supports set in the ground. The distance between two 
adjacent supports is called a span of a bridge. The sup- 
Ports at each end of the bridge are called abutments, 
and the supports that stand between the abutments are 
called piers. The total length of the bridge is the dis- 
tance between the abutments. Most short bridges are 
supported only by abutments and are known as single- 
Span bridges. Bridges that have one or more Piers in ad- 
dition to the abutments are called multi-span bridges. 
Most long bridges are multi-span bridges. The main 
Span is the longest span of a multi-span bridge. 


A pontoon bridge has no piers or abutments. It ue 
supported by pontoons (flat-bottomed boats) or ot! 
portable floats. See Pontoon bridge. 


Kinds of bridges 


There are seven main kinds of bridges: (1) a ee 
bridges, (2) truss bridges, (3) arch bridges, (4) E wa 
bridges, (5) suspension bridges, (6) cable-stayed bri 
and (7) drawbridges. 

The types of Lifdgas vary in total length, the e ly 
their spans, and the weight they can support. Be Adi 
ciding which kind to build at a particular placa each 
neers determine the length of the structure an EE 
span. They also consider the maximum load lo x 
Will carry and the materials available to cansi S 

Girder bridges, which include many road bri A 
are made of beams called girders whose ends nior 
Test on piers or abutments. These bridges er idges 
to cross most areas. The span length of girder br! 
ranges up to about 300 metres. 


Roadway 


Abutment Girder 


Girder bridge 


There are two main types of girder bridges. In one 

pe, called a box girder bridge, each girder looks like a 
long box that lies between the piers or abutments. The 
top surface of the bridge is the roadway. Box girder 
bridges are built of steel or concrete. In the other type 
of girder bridge, the end view of each girder looks like 
an/or a T. Two or more girders support the roadway. 
This type of bridge is called a plate girder bridge when 
made of steel, a reinforced or prestressed concrete 
girder bridge when made of concrete, and a wood 
girder bridge when made of wood. 

Truss bridges are supported by frameworks called 
trusses, The parts of the trusses are arranged in the form 
of triangles. Such bridges are built over canyons, rivers, 
and other areas. A truss bridge may have a main span 


fouet 


Truss bridge 


that extends more than 300 metres. Each truss consists 

of steel or wood parts that are connected to form one or 
more triangles. The simplest type of truss consists of 
three parts that are fastened together at their ends to 
form a triangle. 

Most truss bridges have one set of trusses on each 
side of the roadway. The majority of modern truss 
bridges have the roadway on top of the trusses and are 
called deck truss bridges. The roadway of a through 
tuss bridge runs between the trusses. 
ut a simple span truss bridge, each truss extends be- 
D is two abutments or piers. In a continuous truss 

ridge, each truss is supported by three or more such 
structures. 
he locations are suitable for either a truss bridge 
pite bridge. In such cases, some engineers 
rae to build a truss bridge because it requires less 
a ruction material than the girder type. However, 
me y engineers prefer a girder bridge because it is 
re attractive and easier to construct and maintain. 
fon bridges are structures in which each span 
lin yi he arch. The spans range up to about 520 metres 
ai e arch bridge is one of the oldest types of 
ls ges: Early arch bridges consisted of large stone 
cks wedged together to form an arch. Today, the ma- 


pm 


Spandrel column 


Concrete arch bridge 
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jority of arch bridges that have short spans are made of 
concrete or wood. Arch bridges with long spans are 
built of concrete or steel. 

Engineers must design arch bridges so that the sides 
ofthe arch do not spread apart and collapse the bridge. 
The roadway of some arch bridges lies on top of the 
arch and is supported by vertical columns called span- 
drel columns. These columns transfer the load of the 
roadway to the arch, which bears the weight of the 
bridge. The roadway of a tied arch bridge is below the 
curve of the arch. The roadway is supported by girders 
or other types of beams that hang from the arch. The 
girders or beams also connect to the ends of the arch to 
prevent the ends from spreading out. The abutments 
support the weight of the bridge. 


Roadway 


Steel arch bridge 


Cantilever bridges consist of two independent 
beams called cantilevers that extend from opposite 
banks of a waterway. The two cantilevers are joined to- 
gether above the middle of the waterway by a beam, 
girder, or truss. Cantilever bridges may have spans as 
long as about 550 metres. 

Each cantilever has two sections, an anchor arm and a 
cantilever arm. The anchor arm extends between an 
abutment and a pier. One end of the cantilever arm is 
supported by the pier, and the other end extends freely 
over the waterway. The free ends of the two cantilevers 
are joined together by a suspended span. 

Most cantilever bridges have two anchor spans and 
one centre span. Each anchor span consists of an anchor 
arm. The suspended span and the two cantilever arms 
make up the centre span. 

Many cantilever bridges have truss frameworks. Most 
bridges of the cantilever type are made of steel or pre- 
stressed concrete (see Cement and concrete [Pre- 
stressed concrete). 

Suspension bridges are perhaps the most impres- 
sive type of bridge because of their long main span and 
especially attractive appearance. These bridges have a 
roadway that hangs from steel cables that are supported 


by two high towers. 


Cantilever 
arm 
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Cantilever bridge 
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Eiffel Bridge is at Porto, Portugal. 


Bridges have been constructed for thousands of 
years. From the simplest example of a log laid across 
a stream to designs of great detail, most bridges pro- 
vide an essential pathway over an obstacle. During 
the long history of bridge-building, the materials 
used have included wood, vines, stone, iron, and 
more recently steel and concrete. 


Capilano Suspension bridge is in Canada. 


Stopham Bridge is a Medieval bridge in England. 
; `y 3 


Bridge over the River Kwai is in Thailand. 


Tower Bridge, London, is a famous example of a bascule bridge. 
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The Ponte Vecchio, in Florence, Italy, is lined with shops. Shinsen-En Bridge is at Kyoto, Japan. 


Pont du Gard is at Avignon, France. 


Awooden bridge at Suwon, South Korea. 
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Suspension bridge 

Suspension bridges are used to span great distances. tern, also called a harp pattern, if they are connected 
Most suspension bridges have a main span more than from a variety of points on the roadway to several points 
300 metres long. Some have a main span longer than on the towers. If the cables are attached from one point 


1,200 metres. Suspension bridges also are used to cross — on the roadway to various points on the towers, they 
deep water or steep canyons, and in other places where form a star pattern. 


the construction of piers is especially difficult and ex- Drawbridges have a roadway that is moved entirely 

pensive. These bridges require only two piers, each of or partially to provide enough clearance for large ships 

which supports a tower. to pass. There are three types of drawbridges, bascule 
The main span of a suspension bridge stretches be- bridges, lift bridges, and swing bridges. ^ bascule 


tween the two towers. Each of two side spans extends 
between a tower and an anchorage. Most anchorages 
are huge blocks of concrete set at the ends of the 
bridge. 

The cables that are supported by the towers are 
called the main cables. A suspension bridge has at least 
two main cables. Each of these cables extends from one 
end of the bridge to the other and is secured at each 
end by an anchorage. The main cables are connected to 
the top end of vertical suspender cables. The bottom 
end of each suspender cable attaches to the roadway of 
the bridge. 

A suspension bridge may sway in a strong wind. In 
extreme cases, the bridge may have to be closed to traf- 
fic. To minimize such movement, most suspension 
bridges have a thick structure that supports the road- 
way, This type of structure helps stiffen the bridge and is 
called a stiffening girder or stiffening truss. 

Cable-stayed bridges resemble suspension bridges. 
Both have roadways that hang from cables, and both 
have towers. Ina cable-stayed bridge, however, the ca- 
bles that support the roadway are connected directly to 
the towers. Lift bridge 

A cable-stayed bridge may be used if its foundation ) 
can support only one tower. Most cable-stayed bridges bridge tilts upward to open. Some bascule bridges 


have three spans, but some have one tower and two open at one end, and others open in the middle. A m 
spans. The most efficient cable-stayed bridges have a bridge has a roadway that extends between two us j 
main span about 200 metres long. The roadway rises between the towers, and ships ur 
The cables of a cable-stayed bridge may be linked underneath. A swing bridge is mounted on a cel n 
from the roadway to the towers in one of several ways. pier. The bridge swings sideways to enable ships to i 
The cables may extend from various points on the road- pass. A disadvantage of a swing bridge is that the an 
way to the tops of the towers, forming a radiating pat- tral pier occupies waterway space that might be nee 


tern. The cables of a cable-stayed bridge form a fan pat- by large ships. 


|e side span-]e— Main span — — — JJ side span -| 


Tower 


Bradway 


Cable-stayed bridge (fan, or harp, pattern) 
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Notable bridges 
pce iid Total length Year 
Bridgeandapproaches) opened 
Name Location In metres Sin metres 4 
Suspension 
umber River Humber, near Hull, England 1410 2,220 1981 
Verrazano-Narrows The Narrows, Brooklyn-Staten Island, New York City, New York, U.S.A. 1,298 4176 1964 
Golden Gate Golden Gate Strait, San Francisco-Marin County, California, US.A. 1,280 2737 1937 
Mackinac Straits of Mackinac, St. Ignace-Mackinaw City, Michigan, U.S.A. 1158 5,674 1957 
Minami Bisan-seto Inland Sea, near Marugame, Japan 1,100 1,723 1988 
Second Bosporus Bosporus (strait), Turkey 1,090 1,510 1988 
first Bosporus Bosporus (strait), Turkey 1,074 1,560 1973 
George Washington Hudson River, New York City, New York-Fort Lee, New Jersey, U.S.A. 1,067 1451 1931 
15th of April Tagus River, Lisbon, Portugal 1013 3223 1966 
Brooklyn Brooklyn, New York City, New York, U.S.A. 486 1825 1883 
Cantilever 
Quebec St. Lawrence River, Ste-Foy-St-Nicolas, Quebec, Canada 549 987 1917 
Forth Firth of Forth, near Edinburgh, Scotland 521 2,380 1890 
Osaka Port Osaka Bay, Japan 510 3,300 1974 
Commodore John Barry Delaware River, Chester, Pennsylvania-Bridgeport, New Jersey, U.S.A. 501 4241 1974 
Greater New Orleans Mississippi River, New Orleans, Louisiana, U.S.A. 480 4,093 1958 
Howrah Hooghly River, Calcutta-Howrah, India 457 655 1943 
Steel arch 
New River Gorge New River, near Fayetteville, West Virginia, U.S.A. 518 924 1977 
Bayonne Kill Van Kull, Bayonne, New Jersey-Staten Island, New York, U.S.A. E 2579 1931 
Sydney Harbour Sydney-North Sydney, Australia. 503 1,149 1932 
dákov Vltava River, near Pisek, Czech Republic 383 543 1967 
Fremont. Willamette River, Portland, Oregon, USA. 383 2458 1973 
Port Mann Fraser River, near Vancouver, British Columbia, Canada 366 2,094 1964 
Cable-stayed 
Yangpu Huangpu River, Shanghai, China 602 7,654 1993 
kuchi Inland Sea, Hiroshima, Japan 490 790 1991 
Alex Fraser Fraser River, near Vancouver, British Columbia, Canada 465 930 1986 
Yokohama Bay 460 860 1989 
y Tokyo, Japan 
Second Howrah Houghly River, Calcutta-Howrah, India 457 823 ds 
Chao Phraya Chao Phraya (river), Bangkok, Thailand 450 781 1386 
Barrios de Luna Barrios de Luna Reservoir, near León, Spain 440 643 1 


MUT E 


Rialto p, 


: Italy. Built in the late 1500s by Antonio da Ponte, it 
5a fine 


ridge crosses the Grand Canal in Venice, 
example of an arch bridge. 
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Notable bridges (continued) 


Main span Total length Year 
length (Bridge and approaches) opened 
Name Location In metres In metres 
Continuous truss 
Mark Clark Expressway Cooper River, Charleston, South Carolina, U.S.A. 488 5,014 1992 
Astoria Columbia River, Astoria, Oregon-Megler, Washington, USA. 376 6613 1966 
Concrete arch 
Krk Adriatic Sea, Krk Island, Croatia 390 758 1979 
Gladesville Parramatta River, Sydney, Australia 305 579 1964 
Plate and box girder 
Rio-Niterói Guanabara Bay, Rio de Janeiro-Niterói, Brazil 300 13,900 1972 
Saval Sava River, Belgrade, Serbia 261 E 1956 
Combination 
Lake Pontchartrain New Orleans-Mandeville, Louisiana, U.S.A. 47,057 1956 & 
Causeway (twin 1969 
causeways) 
Chesapeake Bay Cape Henry-Cape Charles, Virginia, U.S.A. 28,405 1964 
Bridge-Tunnel 
San Francisco-Oakland San Francisco Bay, California, U.S.A. 704 13,233 1936 


Sources: Construction and engineering firms; government officials. 


History 


Logs or vines that extended across streams probably 
served as the first bridges. The first bridge known to his- 
torians was an arch bridge built in Babylon in about 
2200 B.C. The ancient Chinese, Egyptians, Greeks, and 
Romans also built arch bridges, using bricks and stone 
as building materials. 

During the Middle Ages, drawbridges were built 
across the moats of many castles in Europe. Truss 
bridges were developed in the 1500s. Most bridges 
were made of stone or wood until the late 1700s, when 
cast iron and wrought iron began to be used for such 
structures. Many suspension bridges that hung from 
wrought iron chains were built during the early 1800's, 
The first plate girder bridge was completed in 1847, and 


the modern cantilever bridge was introduced in about 
1870. In the late 1800's, steel became the chief material 
used in bridge construction. The development of rail- 
ways caused a widespread increase in steel bridges. 

The first bridge made with concrete was built in 1869. 
A short time later, builders began using reinforced con- 
crete for bridges. During the 1930's, prestressed con- 
crete became important for bridge building. The mod- 
ern cable-stayed bridge was introduced in 1955. 


Related articles in World Book include: 


Arch London Bridge 
Brooklyn Bridge Natural bridge 
Caisson San Francisco-Oakland 
Cantilever Bay Bridge 
Engineering Viaduct 

Golden Gate Bridge 


The Golden Gate Bridge is one of the world's longest suspension bridges. It has a main span of 
1,280 metres and a total length of 2,737 metres. The bridge spans a channel of San Francisco Bay 
and links San Francisco with Marin County, California, U.S.A. 


Bridge is a popular card game played by four persons 
who form two teams of two partners each. Many people 
innumerous countries enjoy bridge. Some players enter 
highly competitive tournaments. 

Bridge is sometimes called contract bridge. The game 
has two main parts, bidding and play. In bidding, the 
players compete to name the contract, which includes 
the number of tricks in excess of six a team proposes to 
win, In play, the team that has won the bid tries to fulfil 
its contract, and the opposing team attempts to prevent 
itfrom doing so. Teams receive points for fulfilling their 
contracts or penalties for failing to do so. 

There are two chief types of bridge—rubber bridge 
and duplicate bridge. Rubber bridge is the most com- 
mon kind. In this form of bridge, the two teams bid and 
play until one wins two games. The first team to win two 
games wins the rubber. Each team then adds together 
its points, and the team with the most points wins. Du- 
plicate bridge is played in the majority of tournaments. 
Induplicate bridge, the various teams play the same se- 
ties of deals, A team wins a tournament by playing its 
hands more skilfully—and thus scoring more points— 
than the other teams. An older form of bridge, called 
auction bridge, is occasionally played today. It closely 
resembles a simple form of contract bridge. 


Rubber bridge 


The deal. Rubber bridge is played with a standard 
deck of 52 cards. Partners sit opposite each other at a 
lable. The dealer passes one card at a time face down to 
tach player until the entire deck has been distributed. 
Each player receives 13 cards. 

After the deal is completed, the players separate their 
tards into suits and put them in order of rank. The rank 
ofthe cards, from highest to lowest, is ace, king, queen, 
jack, 10, 9, 8, 7, 6, 5, 4, 3, and 2. 

Evaluating the hand. The players must estimate the 
Value of their cards to determine their bid. The most 
[iur method of evaluating a hand is by point count. 

sing this system, a player assigns points for high cards 
and for certain card distributions. The player adds 4 
Points for each ace, 3 for each king, 2 for each queen, 
p for each jack. He or she assigns 3 points for a void 
i p cards of a suit), 2 for a singleton (1 card of a suit), and 
or a doubleton (2 cards of a suit). 

A player seldom opens the bidding with less than 12 
Points in a hand. But the value of a hand may change 

uring the bidding. For example, a hand may have 
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added value if it includes several cards in the suit one's 
partner is bidding. Experienced bridge players have 
elaborate bidding strategies based on point count. 

Bidding is also called the auction. In bidding, part- 
ners exchange information about the playing strength of 
their hands. This exchange helps them in trying to name 
the best contract. x 

Abid consists of two words, a number and a denomi- 
nation. The number indicates how many odd tricks 
(tricks in excess of six) the bidder proposes to win. The 
denomination is the suit the bidder wants to name 
trump. The bidder may give the denomination no-trump 
if he or she wants to play the hand without a trump suit. 
A bid of two spades, for example, means the player pro- 
poses to win eight tricks with spades as the trump suit 
A bid of three no-trump is an offer to win nine tricks 
without a trump suit. A grand slam is the highest possi- 
ble bid. It commits the bidder to taking all 13 tricks. A 
small slam is a bid to take 12 tricks. 

The dealer starts the bidding and is followed by the 
other players in clockwise order around the table. Each 
player may bid or pass—that is, choose not to bid. Play- 
ers who pass may bid at their next turn. Each bid must 
be higher in value than the previous one. In bidding, the 
denominations are ranked. Their ranks, from highest to 
lowest, are no-trump, spades, hearts, diamonds, and 
clubs. Thus, a bid of three spades is higher than a bid of 
three hearts. But a higher number outranks a higher de- 
nomination. Thus, a bid of two clubs is higher than one 
no-trump. 

A player may double if he or she believes the oppos- 
ing team cannot make its bid. Doubling increases the 
penalty against the team that won the bid if it goes 
down (fails to fulfil its contract). But doubling also raises 
the score of the team if it makes its bid. If an opponent 
has doubled, a player may redouble if he or she feels 
confident of making the bid. Redoubling further in- 
creases the penalty and the scoring of points. 

Bidding continues until three players in a row pass, 
or all four pass during the first round of bidding. If there 
is no bid, the players go on to the next hand. The last bid 
becomes the contract. On the team that won the bid, the 


layer who first named the denomination of the contract 
is called the declarer. The declarer may or may not be 
bid. 
the left of the declarer leads 
er, called the dummy, 
The play proceeds 


the one who made the last 

The play. The player to 
the first card. The declarer's partn 
then lays his or her cards face up. 
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around the table in a clockwise direction. The declarer 
plays the dummy's cards in turn. A player must follow 
suit—that is, play a card of the same suit as that of the 
lead card. A player who has no card in that suit may play 
a card of any suit. The highest card in the suit led wins 
the trick, unless someone plays a card from the trump 
suit. Then, the highest trump wins the trick. The player 
who wins the trick leads next. Play continues until all 13 
tricks have been taken. 

Scoring. A team scores points if it fulfils its contract. 
The first six tricks it takes are called the book. Each trick 
over six scores a certain number of points. The total of 
these points is called the trick score. A team wins a 
game when it has a trick score of 100 or more points. 
Trick scores of less than 100 points, called part-scores, 
are forwarded from one deal to another until a team 
wins a game. 

A team may gain extra points, called a premium 
score, in several ways. For example, the declarer's team 
receives a premium score for each trick it takes in ex- 
cess of the contract. These are called overtricks. A team 
that has won one game is vulnerable, which means that 
it may receive more points and penalties in certain 
cases. Premium scores do not count toward a game. The 
table Bridge scoring in this article lists all the points and 
penalties that can be scored, 


Duplicate bridge 


In duplicate bridge, all the cards are predealt. The 
board indicates whether or not each pair is vulnerable. 
The contestants lay each card that they play in front of 
them on the table. After all the cards have been played, 
the hands are placed in a tray called the duplicate board. 
Other contestants later play the same hands. Duplicate 
bridge directly compares the skill of different teams. 

The two most common forms of duplicate bridge are 
pairs play and team play. In pairs play, two people enter 
a tournament as partners. The pair plays the same series 
of hands as a number of other pairs. Partners receive 
match points for scoring more points than other pairs. 
After all the deals have been played, the pair with the 
most match points wins the tournament. In team play, 
people compete in teams of four players. The four play- 
ers form two partnerships that play at different tables. 
The partnership at one table plays the same series of 
hands as the opponents at the other table. Later, the 
points of the two partnerships that form each team are 
totalled. The team that scores the most points wins the 
tournament. 


Bridge terms 


Above the line refers to points that are not scored for tricks 
bid and won. These points are recorded above a horizontal line 
on the scoresheet and do not count toward a game. 

Below the line refers to points scored for tricks bid and won. 
They are recorded below a horizontal line on the scoresheet 
and count toward a game. 

Board, also called the dummy, is the declarer's partner. The 
word board also refers to the dummy's cards. 

Opener is the player who makes the first bid. 

Overcall is the bid that follows an opponents bid. 

Revoke means to play a card of another suit while holding a 
card of the suit that was led. It results in a penalty. 

Setis the failure to make a contract. 


Bridge scoring 
Trick score 
Points per trick bid and won 
Trump Undoubled ^ Doubled* 
Clubs or diamonds 20 40 
Hearts or spades 30 60 
No-trump (first trick) 40 80 
No-trump (each additional trick) 30 60 
Premium score 
Overtricks 
Not vulnerable Vulnerable 
doubled” doubled’ 
Each extra trick 100 200 
When undoubled, the trick score table applies for overtricks, 
Slams 
Not vulnerable Vulnerable 
Small slam 500 750 
Grand slam 1,000 1,500 
Honourst 
No-trump Four aces in one hand 150 
Trump suit Four honours in one hand 100 
Trump suit Five honours in one hand 150 


Honours are not scored in duplicate bridge. 


Other premium scores (rubber bridge) 
Winning rubber if opponents are not vulnerable 700 


Winning rubber if opponents are vulnerable 500 
Winning one game in an unfinished rubber 300 
Having the only part-score in an unfinished rubber 50 
Making a doubled or redoubled contract 50 
Other premium scores (duplicate bridge) 
Winning game (vulnerable) 500 
Winning game (not vulnerable) 30 
Part-score 50 
Making a doubled contract 50 
Making a redoubled contract 100 
Undertrick penalties 
Vulnerable 
Undoubled Doubled’ — Undoubled Dru 
First undertrick 50 100 100 2 
Each additional 300 
undertrick 50 200§ 100 


$in duplicate bridge, 300 for each undertrick after the third. 


"Multiply by 2 if redoubled. 


Regulation of tournaments 


The World Bridge Federation (WBF) governs interne 
tional bridge tournaments. The WBF holds world team 
championships each year and world pairs champion cia- 
ships every four years. About 60 national bridge 2550 
tions belong to the WBF. 


History 


Bridge developed from various card games m 
played in England during the 1500s. These games In 
the creation of whist, the direct forerunner of D. 
whist, the suit of the last card dealt becomes e 
the players do not bid. The rules of whist were mm 
scribed in A Short Treatise on the Game m Whist 
by an English lawyer named Edmond Hoyle. p 

During the 18905, a card game called bridge whist 
developed from whist. In bridge whist, the dealer m 
named trump or "bridged" this right to his or her DS 
ner. In the early 19005, auction bridge became po 
This game featured the auction and new scoring ™ 


ods, including slams and honours. Contract bridge was 
created by American yachtsman Harold S. Vanderbilt 
and others in 1925. 

Bridge, Ernie (1936- ), an Aboriginal leader and 
labor Party politician, became minister for Aboriginal 
affairs in Western Australia in 1986. He was the first Ab- 
origine to be made a government minister. 

Emest Francis Bridge was born at Halls Creek in 
Western Australia. His father was a member of a pioneer 
family of pastoralists in the Kimberley district. His 
mother was part Aborigine. He was educated in Derby, 
Western Australia, and later took correspondence 
courses. He then worked as a drover and shopkeeper, 
and operated an open-air cinema. In 1972, he became a 
member of the Aboriginal Lands Trust of Western Aus- 
tralia. He was elected to Parliament in 1980. The same 
year, he was established as a popular singer of Austral- 
ian bush ballads 
Bridge, Frank (1879-1941), was a gifted British com- 
oser of chamber and orchestral music and songs. His 
early works follow traditional lines, but his later music 
was more modern in idiom. One of his best-known 
works is The Sea, an evocative orchestral suite. Bridge 
was born in Brighton, East Sussex, England. He studied 
composition under Sir Charles Villiers Stamford. Bridge 
ater taught the young Benjamin Britten. 

Bridge of Sighs is a beautiful bridge in Venice, Italy. 
lterosses the canal between the Doges Palace and the 
state prison. The structure is called the Bridge of Sighs 
ecause of the unhappy prisoners who had to cross it 
"d ago. These prisoners were taken from the prison to 
e palace for trial through a passageway on the bridge. 


Th 
* Bridge of Sighs is a famous landmark in Venice. 


M F. 
eug Prisoners were found guilty, they were sent to ex- 
Anto; through another passageway of the bridge. 
ridge ae Contino, an Italian architect, designed the 
yron of Sighs. It was completed in about 1600. Lord 
on referred to the bridge in his poem Childe Har- 
iac grimage. 
fado err James (1804-1881), a hunter, trapper, fur 
QUEUE guide, was one of the greatest American 
ecame men. In 1822, he joined a fur company and soon 
à mountain man. 
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James Bridger scouted on the western frontier for the United 
States government, and helped map the historic Oregon Trail. 


While searching for furs in the Rocky Mountains in 
1824, Bridger became probably the first white person 
ever to see the Great Salt Lake. He and a friend rediscov- 
ered the South Pass of the Rocky Mountains, and he was 
one of the first white people to see the wonders of the 
area that became Yellowstone National Park. 

In 1843, when the fur trade declined, he built Fort 
Bridger in southwestern Wyoming, U.S.A., as a way sta- 
tion to supply immigrants on the Oregon Trail. During 
his 40 years in the mountains, Bridger took three Indian 
wives, none of whom survived him. 

Bridger's vast geographical knowledge proved valu- 
able when the overland stage routes were planned. He 
climaxed a useful career by scouting for exploring par- 
ties and for army expeditions against the Indians. 

Bridger strongly opposed the Mormons and eagerly 
guided U.S. troops into Utah during the Utah, or Mor- 
mon, War (1857-1858). He guided the Powder River ex- 
pedition of 1865, and became the first person to meas- 
ure the Bozeman Trail, about 970 kilometres from Fort 
Laramie, Wyoming, to Virginia City, Montana. Bridger 
was born in Richmond, Virginia, the son of an inn- 
keeper. He died near Kansas City, Missouri, U.S.A. 
Bridges, Harry (1901-1990), an American trade union 
leader, served as president of the International Long- 
shoremen's and Warehousemen's Union (ILWU) from 
1938 to 1977. He arrived in the United States in 1920as a 
seaman and joined the International Longshoremen's 
Association (ILA). In 1934, he led a West Coast maritime 
strike which became a general strike. In 1937, he 
brought his ILA group into the Committee for Industrial 
Organization, a forerunner of the Congress of Industrial 
Organizations (CIO). Later, the CIO expelled the ILWU on 
grounds of Communist domination. Bridges never de- 
nied his sympathy for Communism, but he denied that 
he was a member of the Communist Party. The govern- 
ment tried unsuccessfully several times to revoke his cit- 
izenship and deport him. In 1960, he negotiated one of 
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the first trade union agreements containing provisions - 
on automation. He was born Alfred Renton Bridges in 
Melbourne, Australia. 

Bridges, Robert Seymour (1844-1930), was an Eng- 
lish poet and scholar. He became poet laureate in 1913. 
His poems are serene, with pure lyric beauty. He was a 
master of poetic technique. His works include Milton's 
Prosody (1893) and New Verse (1925). The Testament of 
Beauty was published on his 85th birthday in 1929. 
Bridges was born in Walmer, Kent. He was a doctor until 
1892. 

Bridges, Sir William Throsby (1861-1915), a major 
general, was appointed the first commandant of the 
Royal Military College, Duntroon, Canberra, Australia, in 
1911. Following the outbreak of World War I, he com- 
manded the Australian Imperial Force in Egypt. He 
landed with the Anzacs on Gallipoli on the morning of 
April 25, 1915. While visiting the front line on May 15, he 
was severely wounded by a Turkish sniper. He died 
three days later on a hospital ship. His body was 
brought back to Australia and buried on a hill overlook- 
ing the military college at Duntroon. Bridges was born 
at Greenock in Scotland. 

Bridget, Saint, is the name of two saints of the 
Roman Catholic Church. The first is a patron saint of Ire- 
land, commonly known as Saint Bride (4512-523?) Ac- 
cording to tradition, she was a woman of great beauty 
and ability. Not wishing to marry or to be troubled with 
suitors, she prayed to become ugly. Her prayer was an- 
swered, and she went to live as a nun under a large oak. 
The monastery of Kildare was founded on that spot. The 
name means the Church of the Oak. Her feast day is cel- 
ebrated on February 1, the supposed day of her death. 

Another Saint Bridget (1303?-1373?), sometimes called 
Birgitta, or Brigitta, lived in Sweden, and was the best- 
known saint of the northern kingdoms. She had eight 
children, one of whom was afterwards honoured as 
Saint Catherine of Sweden. Bridget founded the Order 
of Brigittines at Vadstena, Sweden, in 1346. Her feast day 
is celebrated on October 8. 

Bridgetown (pop. 7,519) is the capital and largest city 
of Barbados. It lies on Carlisle Bay, in southwestern Bar- 
bados (see Barbados [political map). Bridgetown is the 
country's chief port. Its main economic activities are 
tourism, fishing, wholesale and retail trade, and light 
manufacturing and processing. The chief products in- 
clude electronic components, clothing and textiles, 
processed sugar, molasses, and rum. Bridgetown has a 
branch of the University of the West Indies, 

Charles Wolverstone of England founded Bridgetown 
in 1628. A bridge built by Indians existed on the site of 
the city at that time. As a result, the city was originally 
called Indian Bridge or Indian-Bridge Town. 

See also Barbados (picture). 

Bridgewater, Duke of (1736-1803), was a pioneer of 
canal navigation in Britain. In 1759, he employed James 
Brindley to build a canal linking his coal mines at Wors- 
ley with Manchester. This canal was the first in Britain to 
be independent of a natural waterway. Bridgewater de- 
voted his life to developing his canals and coal mines. 
See also Brindley, James; Canal. 

Bridgnorth (pop. 49,700) is a town and local govern- 
ment district in Shropshire, England. The River Severn 
flows through the district, which has a road bridge at 


Bridgnorth town. The area is mainly agricultural and at- 
tracts many tourists. Local industries produce alumin- 
ium products, carpets, and television sets. See also 
Shropshire. 

Bridie, James (1888-1951), was the pen name of Os- 
borne Henry Mavor, a distinguished Scottish playwright. 
The amusing situations in his plays, and their humour 
and sense of fun, conceal shrewd common sense and 
wisdom. His first play was Sunlight Sonata (1928), but he 
won fame with Tobias and the Angel (1931). His other 
plays include The Anatomist (1931), Jonah and the Whale 
(1932), Susanna and the Elders (1937), and Mr. Bolfry 
(1943), 

Bridie was born in Glasgow. He qualified as a doctor 
at the University of Glasgow. 

Bridle. See Horse (Riding equipment); Harness. 
Brief, in law, is the set of papers that a solicitor pre- 
pares for a barrister to take to court to plead a case. The 
term can also be used for any instructions a client gives 
a professional person when instructing that person. 

In the United States, a brief is a written summary of 
one side of a legal case. A brief is submitted to the court 
by each party, mainly in appeal cases. It often replaces 
oral argument. 

Brier. See Rose. T 
Brieux, Eugène (1858-1932), was a French playwright. 
He gained fame for a series of earnest, realistic plays 
that explore serious social problems. Brieuxs play Blan- 
chette (1892) attacks French attitudes toward education. 
The Red Robe (1900) concerns corruption in the judi- 
ciary. Damaged Goods (1902) calls for the open discus: 
sion of the dangers of venereal disease. Maternity (1903 
deals with abortion and supports birth control. Brieuxs 
plays are seldom performed today because of their ex 
cessive moralizing. However, they were widely dis- 
cussed in their time. 

Brieux was born in Paris. He began writing plays as à 
young man but did not achieve success until the pre- 
miere of Blanchette. Brieux wrote more than 30 plays 
during his career. i 
Brig is a two-masted sailing vessel with square sails. 
These sails are attached to yards (crosspieces) that are 


idely 


wi 
Swift brigs, such as the freighter Mermaid, above, were 
used for sea travel during the 1700s and 18005. 


Brigalow is a type of wattle that grows in Queensland and New 
South Wales, Australia. Large areas have been cleared for farms. 


fastened at right angles on the masts. In addition, small 
sails at the front and rear of the ship are attached to the 
main mast. During the 1700's and 1800s, brigs served as 
fighting ships because they were small and fast. They 
Were also used to transport cargo. Schooners and 
steamships largely replaced brigs in the late-18005. 
Brigs are not used today. Brig is also the name given to 
aship’s prison. 
Brigalow is the popular name in Australia for a kind of 
wattle that grows in central and southern Queensland 
and northern New South Wales. It forms dense scrub. 
large areas of Queensland have now been cleared of 
brigalow so that the land can be developed for pastures 
and crops. Sheep are sometimes used to control sucker 
'egrowth after a burn. The Aborigines used to make 
Spears from the timber. 
fa zceentific classification. The brigalow belongs to the pea 
mily, Leguminosae (Fabaceae). It is Acacia harpophylla. 
Briggs, Henry (1561-1630), an English mathematician, 
slculated and published the first tables of common log- 
ithms. His tables, which were a continuation of the 
work of John Napier, appeared in 1624 (see Napier, 


, John). Briggs also invented the method of long division 


L. 


ie today. He was born at Warley Wood, near Halifax, 
si est Yorkshire. He was educated at Cambridge Univer- 
E, and later taught there. He became professor of ge- 
nj at Gresham College in London. 
on ight, John (1811-1889), was an English orator, re- 
to mer, and statesman. His interest in free trade led him 
ae Richard Cobden in 1841 in the Anti-Corn-Law 
Ee (see Corn Laws). In 1843, Bright was elected to 
A ouse of Commons, where he became prominent. 
m Quaker, many of his views were unpopular, in par- 
a ar his opposition to England's part in the Crimean 
^ Bright opposed slavery and England's recognition 
ide. ° Confederacy during the American Civil War. Be- 
Work ree trade and the repeal of the Corn Laws, he 
Willi ed for electoral reform. He served in the cabinet of 
ri m Gladstone from 1868 to 1870 and again in 1880. 
5 en born in Rochdale, England. 
d t, Richard (1789-1858), an English doctor, won 
e Snition in 1827 when he pointed out the connection 
dro, n diseased kidneys, albumin in the urine, and 
Psy. This led him to define the condition that became 


of 
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known as Bright's disease, now called nephritis (see Ne- 
phritis). 

Bright was appointed to the medical staff of Guy's 
Hospital, London, in 1820. He spent many hours every 
day studying hospital patients and examining diseased 
organs after death. His two volumes of Reports of Medi- 
cal Cases (1827-1831) contain accurate descriptions of 
many conditions, including tuberculosis of the larynx, 
cerebral haemorrhage, and typhoid fever. This work 
helped influence English doctors to conduct research 
into the causes of disease in the early 1800s. Bright was 
born in Bristol, England, and graduated from the Univer- 
sity of Edinburgh, Scotland. 

Brighton (pop. 133,400) is a seaside resort and local 
government district on the south coast of England (see 
United Kingdom [political map). The pleasant climate 
and location of the town on the English Channel attract 
many holiday-makers during the summer. 

Brighton's seafront stretches for 8 kilometres. The 
beach is mainly shingle, with some sand at low tide. The 
town has a large marina and two piers. Brighton's most 
famous landmark is the Royal Pavilion. This ornate build- 
ing was constructed as a residence for the Prince of 
Wales (later King George IV) in the late 1700's and early 
18005. It is now used for holding conferences and social 
events. 

Until the late 17005, Brighton was a small fishing vil- 
lage. It then became a fashionable resort. Since the early 
1900s, Brighton's popularity as a resort has declined 
somewhat. At the same time, it has developed as a cen- 
tre for conferences, and educational institutions and 
many business offices have been established there. 
Brighton Car Rally is an annual drive from London 
to Brighton by veteran cars, all manufactured before 
1905. It takes place at the beginning of November in 
commemoration of the day in 1896 when the speed limit 
for cars in towns was raised from 2 miles (about 3 kilo- 
metres) an hour to 14 miles (about 23 kilometres) an 
hour. The cars taking part in the rally must complete the 
85-kilometre journey between 8 a.m. and 4 p.m. 


The Brighton Car Rally is also called The Old Crocks Race. 
Cars that finish after 4 P.M. are disqualified. 
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Brisbane, the capital city of Queensland, has many high-rise office blocks. 


Bright's disease. See Nephritis. 

Brigitta, Saint. See Bridget, Saint. 

Brindley, James (1716-1772), a British engineer, built 
the first industrial canal in England. It was the 11- 
kilometre Bridgewater Canal for carrying coal from the 
Worsley coal mines to Manchester. This was the first of 
many important canals that played an essential part in 
the spread of the Industrial Revolution. 

Brindley, entirely self-taught, built many other water- 
ways, including the Trent and Mersey Canal and an ex- 
tension of the Bridgewater Canal from Manchester to 
Runcorn. Brindley was born near Buxton, in Derbyshire, 
England. 

Brink, André (1935- — ),is one of South Africa's 
best-known writers. His early novels marked him as one 
of the Sestiger (sixties) group which broke with tradition 
to create a dynamic, new Afrikaans literature. In the 
19705, Brink began to write politically inspired novels. 
They appeared initially in Afrikaans, but won interna- 
tional acclaim in their English versions. Kennis van die 
Aand (Looking on Darkness) (1973) was the first Afri- 
kaans novel to be banned. Rumours of Rain (1978) was 
nominated for the British Booker prize. A Dry White 
Season (1979) was made into a film. 

André Philippus Brink was born in Vrede, in the Or- 
ange Free State. He became professor of Afrikaans at 
Rhodes University, in the Cape Province, in 1980. 


Brinsmead, Hesba Fay (1922- _), a leading Am 
tralian writer of fiction for young adults, won bath d 
Mary Gilmore prize and the Australian children ssi 
of the Year Award for Pastures of the Blue Crane 1% is 
This book was also the subject of a successful MIA 
serial. The book is set in a New South alesse ga 
munity. Its plot is mainly concerned with racism. 
mead's other works include Beat of the City (1 E cap 
Brisbane (pop. 751,225, met. pop. 1,334,746) is js 
ital, commercial centre, and largest city of the sta Bris- 
Queensland, Australia. The population of creng ifie. 
bane includes the inhabitants of Ipswich and Re fae 
The central part is the City of Brisbane. The City Wr it 
bane covers an area of 975 square kilometres, ur. mu: 
One of the largest cities in the world under a i river 
nicipal government. Brisbane is Australia's Wer em 
Port and a prosperous manufacturing and tra Renan 
tre. Industries range from food processing to t 
facture of clothing. ^ ith no 

Brisbane has a pleasant, subtropical climate, pue 
extremes of temperatures. Temperatures bu rain- 
16° C in July to about 25° C in January. The heavi usually 
falls occur in summer, and the wettest monm ate 
February. The annual rainfall is about 110 cen H 

The settlement and river were named after uth 
Thomas Brisbane, who was governor of New So! 
Wales at that time. 


BH 


|== | Mojor rood 


~—— | Other road or street 
— | Railway 


* | Point of interest 


Scale o 2 4 
1:200,000 


14 Kilometres 


The city 


on is situated in the southeast corner of 
rraces and, The city is built on a series of low hills and 
Winds n either side of the Brisbane River. This river 
TEN rough the heart of the city and flows east into 
Brisba i 
area e is noted for its urban sprawl. The built-up 
Beenlei E from Petries and Redcliffe in the north to 
le PRA the south, a distance of 60 kilometres. To 
line of M e suburbs have spread out along the coast- 
is ieee Bay. To the west, the growth of the city 
nje. 1 ed by the mountainous country of the Taylor 
In the southwest, the city spreads toward Ips- 


wich, originally a separate town over 30 kilometres from 
Brisbane. Now both cities form one metropolitan area. 
The central business district of Brisbane is divided 
into two areas. The larger area, often referred to as the 
city, occupies most of a peninsula area made by a large 
bend of the Brisbane River. This area has multistorey of- 
fice buildings, large department stores, specialist shops, 
banks, insurance company offices, theatres, and enter- 
tainment centres. The second and smaller part of the 
central business district is the area known as Fortitude 
Valley. It is an important commercial and wholesale 
trading area. A feature of the area is the Chinatown de- 


velopment, built in the late 19805. 
Surrounding the two business districts are the older 
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inner suburbs of New Farm, Red Hill, Highgate Hill, 
South Brisbane, and Woolangabba. Many of the people 
living here are disadvantaged minority groups such as 
Aborigines and recent immigrants who live in poor- 
quality housing alongside factories and industry. New 
high-rise residential blocks are being built in New Farm, 
Red Hill and Highgate Hill, but the population in these 
areas is declining. Beyond these inner suburbs lie the 
major residential areas, which include the suburbs of 
Ascot, Kedron, Greenslopes, Mt. Chermside, Gravatt, 
and the bayside suburbs such as Sandgate and Wyn- 
num. There are many schools and colleges in this resi- 
dential zone, as well as large commercial and shopping 
centres. 

Beyond this region are outer suburbs such as Sunny- 
banks, Acacia Ridge, Inala, and Serviceton, where rapid 
expansion has taken place since the 1960's and where 
much of Brisbane's biggest industries are situated. New 
housing estates are developing at Woodridge, Spring- 
wood, and Kingston on what was until recently rural 
land. 

Buildings. Although the city skyline is dominated by 
tall modern office blocks, much of the older residential 
building is of wooden frames, built on stumps, some 
with galvanized iron roofs, others clad in brick veneer 
and with tiled roofs. 

Brisbane has several buildings of historical interest. 
The Windmill on Wickham Terrace was built to grind 
grain for convicts when Brisbane was a penal settle- 
ment. Several other original stone buildings still remain. 
Newstead House, Wolston House, and Ormiston House 
are old, elegant, colonial homes that have been pre- 
served. A cluster of attractive modern buildings on the 
south bank of the river in South Brisbane houses the 
cultural centre, museum, and art gallery. 

Education and cultural life. The state provides free 
primary and secondary education, which is compulsory 
up until the age of 15. There are seven primary and five 
secondary grades. The Roman Catholic church and 
other churches run primary and secondary schools, and 
there are two independent nonchurch grammar 
schools, 

Brisbane has two universities. The University of 
Queensland was established in 1909 at St. Lucia, and 


Old Brisbane houses were built on wooden stumps to protect 
them from termites and to provide a cool shade. 
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Brisbane's water supply comes from as far away as SOU: 
Dam, about 220 kilometres up the Brisbane River. Other storag 
sites are the North Pine Dam and Lake Manchester. 


Griffith University opened at Nathan in 1972. Techniek 
training is provided at the Queensland Institute of Tec! 
nology and by seven colleges of technical and futher 
education. The Brisbane College of Advanced Br 
has campuses at Kelvin Grove, Mt. Gravatt, Carseldine, 
and Kedron. 

Brisbane has a lively cultural and entertainment oi 
scene. It is the home to the Queensland Symphony fan 
chestra, the Queensland Theatre Company, gue 
Opera Company, and Queensland Ballet Company: 
formances by all these organizations are held in t id 
Suncorp and Schonell theatres. Large concerts are vd 
in the Entertainment Centre and Festival Hall. A T 
of arts is normally held in Brisbane each year, àn festival 
tural activities also take place during the Warana te. 
in September. rt 

E art collection is housed in the E A 
Gallery. The Queensland Museum is Brisbane's mà 
museum. Smaller museums include the Newstea tRed- 
House historical collection, the railway nose Uni- 
bank, the historic buildings of Early Street, and t 
versity of Queensland's anthropological museum 

Brisbane's main reference library is the s lc: 
Library in William Street. It houses the John Oxley 
morial Library of Australian materials. ds in 

There are more than 4,700 hectares of parklan 


Brisbane. The most notable are the old Botanic Gardens, 
Albert Park, New Farm Park, and the Brisbane Forest 
park, a tract of bushland. 

The home of Queensland cricket is the Brisbane 
Cricket Ground. Frew Park in Milton is the lawn tennis 
centre, The most popular type of football, Rugby 
league, has its headquarters at Lang Park. Brisbane's 
two major race courses are Eagle Farm and Doomben. 

The magnificent QEII sports stadium was opened in 
1975 at Nathan and was used for the Commonwealth 
Games at Brisbane in 1982. Another sports complex, 
built at Chandler for these games, includes a swimming 
and diving pool and a velodrome. 

People. About 85 out of every 100 people in Brisbane 
were born in Australia, and most are of British or Irish 
ancestry. Immigrants began to arrive in fairly large num- 
bers after World War II (1939-1945). The largest non- 
British ethnic groups are the Germans, Italians, Dutch, 
and Greeks. Many students from Asia and Papua New 
Guinea visit Brisbane to study. 

Economy. Of the 450,000 people in the labour force 
inthe Brisbane-Ipswich conurbation, almost 80,000 (18 
per cent) are employed in wholesale and retail trade. 
Manufacturing employs 72,000 (16 per cent), and 30,000 
people (7 per cent) are engaged in building and con- 
struction. The other 25,000 work in public administration 
and defence, and account for another 7 per cent. Other 
major categories of employment are transportation, fi- 
hance, entertainment, and community services. About 
6,000 farmers and about 1,000 miners also live in the 
Brisbane area. 

Brisbane is a processing centre for the raw materials 
produced in the southeast Queensland region. The main 
industries situated along the Brisbane River include a 
ae refinery, meat-processing plants, fertilizer facto- 

i es, and two oil refineries. Other factories employing 
large numbers of workers include car assembly plants 
aca Ridge and Eagle Farm, a paper mill at Petrie, 
pos fruit-canning and food-processing plants, cloth- 
! 4 factories, brick works, and engineering works. Large 
allway workshops are situated at Redbank. Industries in 
5 Ipswich area include a veneer and plywood mill, ce- 

a pipe manufacturers, steel fabricating plants, and a 

mber of heavy-engineering workshops. 

Misi for Brisbane comes from a number of concrete 

T reservoirs situated on the hills around the city. A 

5 a the water supplied to the city is pumped from 

: risbane River at Mt. Crosby Weir, about 50 kilome- 

S upstream of the centre of the city. 
tàn SS major water storage for the Brisbane metropoli- 

s ea is Wivenhoe Dam, situated on the Brisbane ; 

m res Esk. The total storage capacity of the dam is 
iius illion cubic metres. The water supply for Brisbane 
No ah pbPlemented by water from Somerset and 
Micon dams, Lake Manchester, Gold Creek Reser- 

hes Enoggera Reservoir. 
ites 5 outh East Queensland Electricity Board distrib- 

a ectricity to Brisbane and southeast Queensland. 
ica bution system is fed by power stations oper- 
Wette H the Queensland Electricity Commission and con- 
mal po to a statewide electricity grid. Coal-burning ther- 
ads Wer stations at Tarong, near Nanango, and at 

i one supply the bulk of the power consumed. 
snsportation and communication. Brisbane 
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Brisbane's coat of arms has 
various symbols that relate to 
the history of the city. The 
citys Latin motto Meliora Se- 
quimur means We aim at 
higher things. 


commuters are served by a diesel bus service and river 
ferry services run by the City Council Transport depart- 
ment. A suburban railway system is operated by the 
Queensland state government, and was electrified in the 
1980. Two main railway services depart from Brisbane. 
The interstate overnight service to Sydney departs from 
the South Brisbane station. The Sunlanders service from 
Brisbane to Cairns leaves from Roma Street station. 

Brisbane's domestic airport, constructed during the 
19805, serves 3 million passengers annually. Jet services 
connect Brisbane with southern state capitals, and with 
Rockhampton, Townsville, Cairns, and Mt. Isa. There are 
direct flights to Papua New Guinea, New Zealand, and to 
Asian cities via Darwin. 

Anew port was built in the late 1970's on Fisherman 
Islands by the Port of Brisbane Authority. It provides fa- 
cilities for cargo handling and deep water access for 
large container ships and bulk carriers. 

Brisbane has three daily newspapers—the Courier 
Mail, the Daily Sun, and the local edition of the national 
paper The Australian. The two Sunday papers are the 
Sunday Mail and the Sunday Sun. 

Brisbane has seven AM radio stations, two owned by 
the Australian Broadcasting Corporation (ABC) and five 
commercially owned, as well as two FM radio stations. 
Of the five television channels, one is operated by the 
ABC, three by private companies, and the fifth by the 
ethnic broadcasting service, Special Broadcasting Serv- 
ices (SBS). 

Government. Brisbane is unlike other Australian 
state capitals in that all local government activities are 
controlled by a single body—the Brisbane City Council. 
In 1925, 20 local government authorities were incorpo- 
rated into one under the City of Brisbane Act. The city is 
divided into electoral areas called wards. Each ward re- 
turns one alderman. Every three years, Brisbane's voters 
electa city council on a system of compulsory preferen- 
tial voting. The lord mayor is elected by popular vote. 


History 


Sir Thomas Brisbane became governor of New South 
Wales in 1821. In 1823, John Oxley, the surveyor general, 
was sent to explore Moreton Bay. He sought a suitable 
site for a penal settlement for hardened criminals to re- 
lieve over-crowding at the penal settlements of Norfolk 
Island and Port Jackson. 

Oxley established a penal settlement at Redcliffe in 
1824, but it was moved after two months to the site of 
Brisbane. No free settlers were allowed within 80 kilo- 
metres. 

In 1827 and 1828, exploration of the surrounding 
countryside was carried out by Captain Logan, the 
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commandant, and Alan Cunningham, a botanist. Lime- 
stone and coal were discovered at Limestone Hills (now 
Ipswich). 

In 1839, after only 15 years, the convicts were re- 
moved and the area was opened to free settlers. Bris- 
bane soon became the centre for this free settlement. 
The township was surveyed and the street plans were 
laid out in the early 1840's, 

The first immigrants to settle in Brisbane arrived 
under a scheme set up by John Dunmore Lang, a Pres- 
byterian minister, who was strongly opposed to the 
transportation of convicts. By 1850, Cleveland and Ips- 
wich rivalled Brisbane as the chief towns of the area. But 
when Queensland was declared a colony in 1859, Bris- 
bane was chosen as the capital, and Sir George Bowen 
became its first governor. 

The first railway line to Grandchester opened in 1865. 
The railway between Brisbane and Ipswich was opened 
in 1876, when the railway bridge across the Brisbane 
River at Indooroopilly was completed. Before long, 
townships grew up along the railway at Toowong, Ind- 
ooroopilly, and Oxley. By 1880, the total population in 
the Brisbane area was about 40,000. In 1893, an electric 
tram system replaced the horse-drawn trams. 

In 1893, a disastrous flood destroyed the Victoria 
Bridge and Indooroopilly railway bridge, and the rail- 
way to Ipswich was not reopened until 1895. 

In 1940, Brisbane's most spectacular river bridge, 
Story Bridge, was completed. For a short period during 
World War II, Brisbane became the headquarters for the 
allied forces in the Pacific. Many establishments were 
handed over to the military for barracks and training 
centres. 

In January 1974, a second major flood occurred in 
Brisbane. The river rose to 66 metres at the Port Office 
recording station on Tuesday, Jan. 29. A total of 14,000 
homes were flooded. Jindalee, Rocklea, Chelmer, South 
Brisbane, Fairfield, and Ipswich were the worst-hit areas. 

In 1982, Brisbane hosted the Commonwealth Games. 
The city was selected to host the World Expo in 1988. In 
the 1980s, Brisbane's transport system was greatly im- 
proved. The suburban railways service was electrified, 
The Gateway Bridge was opened in 1986, and the new 
domestic airport was constructed. 

Brisbane, Sir Thomas (1773-1860), was governor of 
New South Wales, Australia, from 1821 to 1825. Brisbane 
believed that free settlers were needed to develop the 
colony properly. He encouraged explorers and set limits 
on land grants. He gave much power to his colonial sec- 
retary, Frederick Goulburn, and gradually lost control of 
the civil service. In 1824, he complained to the British 
colonial secretary that Goulburn was withholding offi- 
cial documents from him. The British government re- 
sponded by dismissing both Goulburn and Brisbane. 
Brisbane was born in Ayrshire, in Scotland, and was 
educated at Edinburgh University. 
Brisbane Line was a military plan for defending Aus- 
tralia during World War II. It provided that the Austra- 
lian Army would hold a line drawn from Adelaide, South 
Australia, to Brisbane, Queensland, against an invading 
army. Sir Iven Mackay drew up the plan for the govern- 
ment as the most practical way of using the country's 
limited armed forces. The plan was never put into oper- 
ation. 


Brisbane River rises in the hills and ranges about 100 
kilometres northwest of Brisbane city, Australia, Its 
major tributaries are the Stanley River, Lockyer Creek, 
Warrill Creek, and the Bremer River. The Brisbane River 
flows south through the Esk rift valley to Moreton Bay, 
The river is about 320 kilometres long. 

Within Brisbane, Enoggera Creek, Kedron Brook, 
Oxley Creek, Norman Creek, and Bulimba Creek join the 
river. These streams are prone to localized flash flood- 
ing whenever storm rains occur over Brisbane. The seal- 
ing of much of the catchment area and filling in of flood 
basins along the creeks has made this problem worse. 

Much building in Brisbane has been allowed to take 
place on the flood plain, which is, inevitably, inundated 
in the event of a major flood, such as in 1893 and 1974. 
The severe flood of 1974 proved that the Somerset Dam, 
completed in 1954, was inadequate for flood control. 
The Wivenhoe Dam, built across the Brisbane River near 
Esk, was completed in 1985. 

When the river floods, large quantities of silt are de- 
posited on the flood plain and on the riverbed in the es- 
tuary. This silting of the river channel was one reason 
for relocating the centre of the Brisbane River port fur- 
ther downstream, near the mouth, in the late 19705. 

The most important riverside factories are the power 
stations, the meatworks, the two large fertilizer plants, 
and the two oil refineries. 

Unfortunately, there is little parkland and public open 
space along the river. But the Botanic Gardens, News- 
tead Park, and New Farm Park are attractive riverside 
parks. In the 1970s, the city council embarked ona 
beautification scheme along the south side of the river 
at South Brisbane. 

The river is crossed by bridges at a number of places. 
The Story Bridge was opened in 1940. The six-lane Gate- 
way Bridge was opened in 1986. 3 
Bristle is the term for the short, stiff hair used in vari- 
ous kinds of brushes. Some bristles are made from ; 
coarse animal hairs, especially hair from the backs al 
pigs and wild boars. Others are made from chemical i 
substances such as nylon. Synthetic bristles remain $ d 
in boiling water and usually resist the action of chemi 
cals better than animal bristles. yat 
Bristlecone pine is an evergreen tree that grow i 
high altitudes in the Western United States. There (Gt 
two species of bristlecone pines. One species, the kind 
Basin bristlecone pine, lives longer than any d an 
of tree. These trees are found in California, Neva hi 
Utah. Some Great Basin bristlecone pines are 
4,000 years old. The oldest known living tree is m cit 
Basin bristlecone pine in the White Mountains 0 e 
ern California. This tree, named Methuselah, is WT 
than 4,600 years old. The second species of brist! sin Ar 
pine, the Rocky Mountain bristlecone pine, De i up to 
izona, Colorado, and New Mexico. These trees 'IV 
2,000 years. 

Some bristlecone pines grow as tal 
Others are merely twisted shrubs. Young tree aed) 
smooth, thin, light grey bark. Old ones have s comes 
thick, reddish-brown bark. The name bristlecon 
from the prickles on the tree's pine cones. _ chiefly 

Bristlecone pines live an extremely long tim! areas that 
because they grow slowly and live in cool, ay ae! 
have few harmful insects and diseases. Also, 4 


| as 20 metres: 
s have 


The Great Basin bristlecone pine, shown above, ranks 
among the oldest living things. Some of these ancient trees are 
more than 4,000 years old, The drawings below show the nee- 
dles, cone, and bark of a mature Great Basin bristlecone pine. 


Cone Bark 


Needles 


tone pine can survive even if all but a few of its 
branches and roots die. In most of the ancient trees, a 
thin strip of living bark connects the roots with the few 
ve branches remaining on the tree. In addition, bristle- 
cone pine needles remain on the tree from 15 to 30 
Years, The long life of the needles enables the tree to 
Survive many successive years of drought or extreme 
cold, when few new needles can grow. 
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Because bristlecone pines live so long, they can be 
used to learn about past climates. A living pine tree 
makes a ring of new wood every year. The ring's thick- 
ness depends on the temperature and the amount of 
rainfall. By measuring the rings in wood from very old 
bristlecone pines, scientists can determine what the cli- 
mate was like three or four thousand years ago. 

Scientific classification. Bristlecone pines belong to the 
pine family, Pinaceae. The Great Basin bristlecone pine is P/nus 
longaeva. The Rocky Mountain bristlecone pine is P. aristata. 
Bristol (pop. 370,300) is a port, industrial centre, anda 
university city on the River Avon, in southwestern Eng- 
land. It is a local government district in the county of 
Avon. Industries in the city include engineering, print- 
ing, ship repair, tobacco processing, and manufacturing 
of products ranging from aircraft to chocolate, ciga- 
rettes, and leather goods. 

The city's extensive docks have been redeveloped and 
include shops and recreational facilities. Important 
buildings include the cathedral and the university. The 
Clifton Suspension Bridge, designed by Isambard King- 
dom Brunel, was completed in 1864. The Theatre Royal 
is the oldest continuously used theatre in Britain. The 
Church of St. Mary Redcliffe is one of the finest parish 
churches in the country. 

Bristol is an important railway junction for trains to 
and from the southwest of England, South Wales, and 
southern England. The city has easy access to the M4 
and M5 motorways, and to South Wales via the Severn 
Bridge. The port, with docks at Avonmouth and Portis- 
head, handles both coastal and overseas cargo. The 
River Avon connects Bristol with the River Severn. 

Most of Bristol lies on the north bank of the Avon. 
There was a settlement at Clifton in Roman times. Bristol 
had grown to be an important town by the A.D. 4005s. In 
the 11005, the Normans fortified the town and built a 
castle. In 1373, Edward III granted the city a charter, in 
which Bristol became a county. In 1497, John Cabot set 
out from Bristol and discovered Newfoundland. Isam- 
bard Kingdom Brunel's great steamship, the Great West- 


Bristol lies on the River Avon 
in southwestern England. The 
Clifton Suspension Bridge, 
left, which spans the river, 
was completed in 1864. 
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ern, was launched in Bristol in 1837. In 1838, it made one 
of the first steam crossings of the Atlantic. 

The industrial and commercial importance of the city 
made it a target for bombing during World War II (1939- 
1945). Many buildings were destroyed, and parts of the 
docks and university were damaged. 

Bristol was originally called Brightstow or Bridge- 
stow, meaning site of the bridge. 

See also Avon; Severn, River. 

Bristol Channel is an arm of the Atlantic Ocean that 
lies between Wales and southwestern England. It ex- 
tends about 130 kilometres from the sea to the River 
Severn (see United Kingdom [terrain map)). The incom- 
ing tide sweeps up the narrowing channel, causing a 
bore (high tidal wave) which reverses the flow of the 
River Severn. The tide often rises as much as 12 metres. 
Swansea and Cardiff are the major ports on the Welsh 
shore. Bristol lies close to the head of the channel. 
Nearby, the River Avon flows into the mouth of the River 
Severn. 
Britain is the name often used for the country officially 
known as the United Kingdom of Great Britain and 
Northern Ireland. Citizens of the United Kingdom (UK) 
are often described as British. The country is known as 
the United Kingdom in national government, the Euro- 
pean Community, and the United Nations, But the terms 
Britain or Great Britain are often used in sports and so- 
cial events. 

ene also United Kingdom; United Kingdom, History 
of the. 
Britain, Battle of. See Battle of Britain; World War 
Il (The Battle of Britain); Churchill, Sir Winston (The Bat- 
tle of Britain); Air force (Famous air battles). 
Britannia is the Latin name for Britain, the main part of 
what is now the United Kingdom. Britannia is also the 
name for Britain personified as a classical female figure. 
She is portrayed on the 50-pence piece as a seated fig- 
ure armed with a shield, trident, and helmet. This pre- 
sentation was adapted from a figure of Britannia on a 
brass coin, called a sestertius, of the Roman emperor 
Antoninus Pius, who reigned-from 138 to 161. Modern 
coins first showed Britannia in 1672, on the copper coin- 


Britannia is shown on the 50-pence piece, above. 


age of Charles II. Frances Teresa Stewart, who became 
Duchess of Richmond, may have been the model for this 
figure. The seated figure of Britannia amid the waves 
with her trident was first portrayed on coins in about 
1797. 
Britannia metal is an alloy consisting of a minimum 
of 90 per cent tin and up to 8 per cent antimony and 2 
per cent copper. It is used to make pewter items and as 
a base metal in the manufacture of electroplated jewel- 
lery and silverware. See also Pewter. 
British Academy is an institution in the United King- 
dom (UK) that encourages scholarship in the humanities 
and social sciences. A person who has done distin- 
guished work in these fields is eligible for election as 
one of the 350 Fe//ows of the academy. The academy 
aids research through grants and arranges scholarly vis- 
its and exchanges. It also supports UK institutes abroad, 
British America refers to those parts of North and 
South America that have political ties to the United King- 
dom (UK. Some are UK dependencies, such as Anguilla, 
Bermuda, the British Virgin Islands, the Cayman Islands, 
the Falkland Islands, Montserrat, and the Turks and Cai- 
cos Islands. Many independent countries are also part 
of British America. These countries include Antigua and 
Barbuda, the Bahamas, Barbados, Belize, Canada, Domi- 
nica, Grenada, Guyana, Jamaica, St. Christopher and 
Nevis, St. Lucia, St. Vincent and the Grenadines, and 
Trinidad and Tobago. Most of the political units of Brit- 
ish America are members of the Commonwealth of Na- 
tions. 
British American Tobacco Industries Group, 
also called BAT Industries, is one of the world's largest 
industrial enterprises. It owns a number of companies in 
the United Kingdom. The group operates in about 90 
countries and employs more than 300,000 people. 
BAT Industries is one of the world's largest private 
manufacturers of tobacco products. It has tobacco ope 
ations in more than 50 countries, which produce more 
than 450 brands of cigarettes. of 
British Association for the Advancement fy 
Science is an organization in the United Kingdom 
that promotes scientific research and education. It is à 
often called simply the British Association (BA). Thee 
sociation aims to interpret the significance of scien i 
developments to nonscientists. The association n S 
sections, representing the biological, physical, an ting 
cial sciences. Each year, the association holds a ol 
of UK scientists to discuss scientific developments. 2 
standing scientists from other countries somet 
tend. The association's branches and area comme 
also organize local programmes. In addition, the E 
ation maintains close contact with other scholarly a 
learned societies. it estab- 
The association was founded in 1831. In 1968, it it 
lished the British Association Youth Men for sc 
students. BA headquarters are in London. d- 
British Broadcasting Corporation (BBC) ae 
casts radio and television programmes to ada ro- 
the United Kingdom (UK). It also broadcasts ra! lo Fires 
grammes in English and 35 other languages to a sets in 
in all parts of the world. The owners of tele 1 
the United Kingdom pay an annual licence fee overn- 
nances BBC programmes. Grants from the UK S untries 
ment pay for programmes broadcast to other € 


The BBC operates on a nonprofit basis and has no com- 
mercial advertising. 

The BBC has five national radio networks for the 
United Kingdom. Radio 1 and Radio 2 each provide con- 
tinuous programmes of light and popular music. Radio 3 
offers a range of classical music, documentaries, drama, 
and programmes on the arts and science. Radio 4 pro- 
vides the principal news and information service, to- 
gether with music, drama, panel games, and parliamen- 
tary coverage. Radio 5 was launched in August 1990. It 
broadcasts mainly sport and educational programmes. 
Northern Ireland, Scotland, and Wales have regional 
radio services. England has about 40 BBC local radio sta- 
tions, BBC Television has two national channels and re- 
gional channels for Scotland and Wales. 

The BBC is a public corporation and operates under 
royal charter (see United Kingdom [Communication]. It 
has complete independence in the conduct of its radio 
pe TV services. The British people believe strongly that 
the BBC must remain independent of political parties. 

" The UK government organized the BBC in 1927 under 
e terms of a royal charter. The queen appoints 12 gov- 
amos) who are independent of politics, to determine 
us s general policies, A director-general heads the 
B andis responsible for carrying out those policies. 
even directors assist the director-general. 
patlak Cameroons was a United Nations trust terri- 
$ ry on the west coast of Africa. It consisted of along, 
arrow strip of land between Nigeria on the west and 
meroon on the east. It extended about 1,100 kilome- 
es from the Gulf of Guinea northward to Lake Chad. 
qn Cameroons was a part of the German colony of 
Sorun from 1884 to 1919. Germany lost its African col- 
pes during World War I (1914-1918), and the United 
ngdom (UK) and France divided Kamerun. After World 
tl e they administered the territories as mandates of 
e gue of Nations. Beginning in 1946, they governed 

n as trust territories of the United Nations. 
hi ud area France administered became independent 
Nie: meroon in 1960. That same year, the United Na- 

B authorized the UK to end its trusteeship of British 

eroons. Voters chose whether they wanted to join 
Roe or Cameroon. The northern part of British Came- 
join H joined Nigeria on June 1, 1961. The southern part 

c Cameroon on Oct. 1, 1961. 

ee also Cameroon; Nigeria. 
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The BBC Television Centre 
in west London is the British 
Broadcasting Corporation's 
headquarters for TV broad- 
casting. The BBC transferred 
operations from its original 
TV broadcasting site at Alex- 
andra Palace, north London, 
in 1960. 


British Columbia (pop. 3,282,061) is Canada’s third 
largest province. It lies on the Pacific Ocean, in the west 
of Canada, and includes the Queen Charlotte Islands 
and Vancouver Island. For location, see Canada (politi- 
cal map). 

British Columbia has magnificent mountains and 
coastal scenery, and several hot spring resorts. More 
than half the people live in the Vancouver-Victoria re- 
gion in the southwestern corner of the province. Van- 
couver is British Columbia's largest city, and a major 
seaport and business centre (see Vancouver). Victoria, 
on Vancouver Island, is the capital of the province. The 
interior of the province was opened up when gold was 
discovered in the 1850s. The most important part of the 
province's economy is service industries, including 
banking and finance, and tourism, Also important are 
the timber industry, and mining for copper and coal. 
Only a small amount of land is suitable for farming. Van- 
couver entered the Dominion of Canada in 1871. The 
head of the provincial government is the premier. 


Logs entering a pulp mill in British Columbia. 
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British Commonwealth of Nations. See Com- 
monwealth of Nations. 

British constitution is the framework of the govern- 
ment and laws of Great Britain. The constitution is not 
stated in a single document but is made up of separate 
charters, acts of Parliament, judicial decisions, and cus- 
toms. By law, Parliament is supreme and can change any 
constitutional provision. But, by tradition, there are cer- 
tain things that no Parliament can change. For example, 
citizens are protected from unlawful imprisonment by 
the writ of habeas corpus, which dates from the 1200's 
(see Habeas corpus). 

The Bill of Rights (1689) limits the power of the mon- 
arch in favour of Parliament. It forbids the levying of tax- 
ation except by Parliament and prevents the monarch 
from keeping a standing army. The Act of Settlement 
(1701) ensures that judges are free from royal control 
and limits succession to the British throne to Protestants. 

See also Magna Carta; Parliament. 

British Council is an organization that promotes cul- 
tural and scientific contacts between Britain and other 
countries, and promotes the teaching of English over- 
seas. The council is financed mainly from public funds. It 
arranges visits overseas by British specialists, including 
scientists, educationalists, musicians, and writers, and 
also organizes return trips by overseas specialists. The 
council offers scholarships to overseas students to study 
in Britain. Every year, it arranges educational pro- 
grammes, accommodation, and social contacts for thou- 
sands of these students from other countries. 

The council maintains many overseas libraries 
stocked with British books and periodicals. It also man- 
ages public library development schemes in some over- 
Seas countries, The council also meets many requests 
for educational projects paid for by overseas clients. 
The council was founded in 1934, 

British Empire. See United Kingdom, History of. 
British Guiana. See Guyana. 

British Honduras. See Belize (History). 

British Indian Ocean Territory is a British de- 
pendency in the Indian Ocean. It consists of the Chagos 
Archipelago island group, which lies northeast of Mada- 
gascar, The islands cover a land area of about 78 Square 
kilometres. The dependency has no permanent popula- 
tion, but about 3,000 British military personnel and con- 
struction workers are stationed there, English is the offi- 
cial language. Great Britain created the British Indian 
Ocean Territory in 1965. In 1966, Britain and the United 
States signed an agreement to make the territory a mili- 
tary base for the two countries. The United States main- 
tains a naval base on Diego Garcia, one of the islands 
(see Diego Garcia). The Aldabra Islands, Desroches Is- 
land, and the Farquhar group were part ofthe territory 
until 1976, when they became a part ofthe Seychelles. 
Since 1982, Mauritius has claimed the Chagos Archipel- 
ago. 

British Isles is a geographical term for the islands 
bounded by the English Channel, the Strait of Dover, the 
North Sea, and the Atlantic Ocean. The islands in the 
group are Great Britain, made up of England, Scotland, 
and Wales; Ireland, made up of the Republic of Ireland 
and Northern Ireland; the Isle of Man; the Hebrides; the 
Orkney Islands; the Shetland Islands; and about 5,500 
small islands and islets. Each island or group of islands 


named above has an article in World Book. For location 
of the British Isles, see United Kingdom (maps), 
British Legion, The Royal, is an organization of 
former members of the British armed services. It gives 
both financial and personal help to disabled and unem- 
ployed former service men and women and their fami- 
lies. There are thousands of branches of the British Le- 
gion. Welfare officers of the Department of Social 
Security work closely with the legion in helping war- 
disabled people and war widows. 

Each year, during the week before Remembrance Day 
(the Sunday nearest to November 11), artificial poppies 
are sold as badges by many voluntary helpers to raise 
funds for the legion. The British Legion was founded by 
Earl Haig in 1921. 

British Library is the national library of the United 
Kingdom, and one of the largest libraries in the world. It 
ranks in size with the National Library of Congress in the 
United States (see Library of Congress) and the 
Bibliothéque Nationale in France. The British Library has 
about 15 million books, and collections of manuscripts, 
maps, newspapers, stamps, and sound recordings. Itau- 
tomatically receives a copy of each new book published 
in the UK. Many of the library's greatest treasures are 
displayed in the British Museum building, in Blooms- 
bury, London. Its collections include a Biblical manu- 
script called Codex Sinaiticus and two original copies of 
the Magna Carta (see Magna Carta). 

The British Library was originally part of the British 
Museum. It was formed in 1973 by combining the British 
Museum collections of published material with those of 
other institutions, such as the British National Bibliogra- 
phy and the National Lending Library for Science and 
Technology. The library's Humanities and Social Sci- 
ences division provides information and reference serv 
ices. It holds most of the material from the former Brit 
ish Museum Library. It has departments in Bloomsbuty, 
London, and a newspaper library in Colindale, London. 
The new British Library building in St. Pancras, oe 
was designed to provide a single site for most of the 
brary's London activities from the early 1990S. He 

The British Library Document Supply Centre is in Bo 
ton Spa, West Yorkshire. It operates a lending se 
for journals and provides photocopies, and also d 
the national centre for inter-library lending Within i 
UK and between the UK and other countries. The E 
ence Reference and Information Service has à large li 
lection of material on science and technology. The 
ographic Services division publishes a list of all p 
books and new editions published in the UK. The R 
search and Development Department promotes fete 
search programmes in the field of information ^ riy 
British Medical Association (BMA) is à “i d in 
professional association of doctors. It was founde' ii 
1932 to promote the medical and allied sciences an" g. 

maintain the honour and interests of the medie D of 
sion. Most practising doctors in Britain are nee four 
the BMA. The BMA is a registered trade union: ui 
standing committees represent doctors in RU tors, 
medicine, general practitioners, junior hospita! resents, 
and senior hospital doctors, Each committee M Service 
and negotiates on behalf of, the National Healt! inisters 
appropriate to it. The Department of Health adm 
matters relating to terms and conditions. 


British Museum, in London, is among the oldest of 
the great national museums. Its collections in many 
fields rank among the finest in the world. The museum 
was founded in 1753 by an act of Parliament after Sir 
Hans Sloane, a British doctor and botanist, willed his 
collections to the nation. The museum opened on Jan. 
15, 1759, in Montagu House in London's West End. In 
1847, a new building replaced Montagu House, and 
many additions have been made since. The British Mu- 
seum attracts more than 4 million visitors a year. 

Purpose. The museum preserves and interprets the 
history of civilization. It specializes in the history of an- 
cient Mediterranean civilizations and medieval Europe. 
The museum’s treasures include the sculptures called 
the Elgin Marbles from the Parthenon in Athens, and the 
Rosetta stone from Egypt (see Elgin Marbles; Rosetta 
stone). The museum also has important relics from the 
Aztec empire and ancient Mesopotamia. 

Departments. The museum has nine departments: (1) 
Prints and Drawings, (2) Coins and Medals, (3) Egyptian 
Antiquities, (4) Western Asiatic Antiquities, (5) Greek and 
Roman Antiquities, (6) Medieval and Later Antiquities, (7) 
Oriental Antiquities, (8) Prehistoric and Romano-British 
Antiquities, and (9) Ethnography. The ethnographical 
collections are displayed in the Museum of Mankind in 
Burlington Gardens in London. 

British Petroleum (BP) is one of the United King- 
dom's (UK's) largest companies. Its main business in- 
volves the discovery, refining, and selling of oil and nat- 
ural gas. BP Chemicals, one of BP's three main divisions, 
manufactures petrochemicals (chemicals made from pe- 
troleum or natural gas) and petrochemical products 
Such as plastics. The largest BP subsidiary is Sohio, an 
oil and mining company in the United States. BP also has 
ubsidiaries and operations in Australasia, Canada, Eu- 
Tope, the Middle East, and South America. The company 
employs about 120,000 people, about a quarter of whom 
Work in the UK. BP started in 1909 as the Anglo-Persian 
Oil Company, This company acquired a petrol marketing 
Rane called British Petroleum in 1917 and adopted 
this name for the company group in 1954. The British 
government owned half of BP until 1983, when it sold 
many of its shares, It sold more shares in 1987. 
ae thermal unit, or Btu, is a unit used to meas- 
Bu eat in the imperial system of measurement. One 
ag the temperature of 1 pound (045 kilogram) of 
i A 1 degree Fahrenheit (0.56 degree Celsius). Raising 
h emperature of 5 pounds of water 20 degrees Fahr- 
ae requires 100 Btu's (5 x 20). Burning fuels release 
(00293, amounts of heat. For example, a cubic foot 
Bus mee metre) of natural gas releases about 1,000 
urs heat. But a cubic foot of manufactured gas re- 
A 5 only about 550 Btu's. In the metric system, heat is 
B sured in calories or in joules. One Btu equals 252 
ee Or 1,054 joules. 
Britis also Calorie; Joule. 
dm sh Union Flag. See Union Jack; United King- 


rete West Indies is a group of islands in the Car- 
the Eu Sea. It includes the islands of Anguilla, Bermuda, 
fat, yen! Virgin Islands, the Cayman Islands, Montser- 
Unit n the Turks and Caicos Islands. These islands are 
ed Kingdom dependencies in the Commonwealth of 


lati 
tions, Together, the British West Indies have an area 
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of about 1,085 square kilometres and a combined popu- 
lation of about 129,000. Many other islands and territo- 
ries in the Caribbean area were once part of the British 
West Indies, but they are now independent countries. 
Such countries include the Bahamas, Barbados, Belize, 
Dominica, Grenada, Guyana, Jamaica, St. Lucia, St. Vin- 
cent and the Grenadines, and Trinidad and Tobago. 
Britons. See England (History: The first invaders; The 
Germanic invasions). 

Brittan, Sir Leon (1939- _), a Conservative Party 
politician, became a commissioner of the European 
Community (now called the European Union) in 1988. 
Previously he had been the United Kingdom's (UK's) sec- 
retary of state for trade and industry from 1985 until he 
resigned in 1986. His previous government positions in- 
cluded chief secretary to the Treasury from 1981 to 1983 
and home secretary from 1983 to 1985. 

Brittan was educated at Haberdashers Aske School 
and Cambridge and Yale universities. He was called to 
the Bar in 1962. Brittan became a member of the UK Par- 
liament in 1974. 

Brittany is a region in northwestern France. It covers 
the peninsula that separates the Bay of Biscay from the 
English Channel. Its name in French is Bretagne. Brittany 
is famous for its picturesque landscapes and scenic 
towns. The people of Brittany, called Bretons, are known 
for their independent spirit and old, local traditions. 

The region. The French government defines Brittany 
as the region covered by four departments (local gov- 
ernment units): Finistère, Côtes-du-Nord, Ille-et-Vilaine, 
and Morbihan. This region covers about 27,200 square 
kilometres and has about 24 million people. Many Bre- 
tons claim that Brittany also includes the department of 
Loire-Atlantique. 

Brittany's coast has long, sandy beaches in the south 
and rocky land in the north. Fishing villages line the 
coast. Further inland, small farms dot the landscape. 

Brittany has several small cities, but no large urban 
areas. Rennes is the region's administrative centre. 
Other cities include Brest, the site of a French naval 
base, and Lorient, a major fishing port. 

St-Malo, a town in Brittany, has many medieval struc- 
tures that were restored after being destroyed during 
World War Il (1939-1945). Numerous large stone struc- 
tures called megalithic monuments stand near the town 
of Carnac, They were built by ancient inhabitants of Brit- 
tany (see Megalithic monuments). 


50 Miles 
SOKlometres — 


Mediterranean 9 
Sea 6 


eninsula in northwestern France, /eft The 
in yellow the territory that the French 


government considers Brittany. Many people also consider 
Loire-Atlantique to be part of Brittany. 


Brittany occupies a p 
detailed map, right, shows 
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A street scene in Brittany shows women wearing traditional 
clothing as everyday dress. Most Bretons prefer modern styles, 
but many wear traditional costumes on special occasions. 


Culture. Throughout most of its history, Brittany was 
isolated from the rest of France. Its people developed a 
culture that differed in many ways from that elsewhere 
in the country. They spoke the Breton language, which 
is related to Welsh. Many Bretons wore distinctive local 
costumes as everyday clothing. 

During the 1900's, the differences between life in Brit- 
tany and the rest of France have decreased. Today, most 
Bretons use French as their main language, and many 
Cannot speak Breton. A small percentage of the people, 
especially older women, still wear traditional costumes 
every day, and many do so on special occasions. But 
most of the people now wear modern, Western-style 
clothing regularly. 

Most Bretons are Roman Catholics, and Catholicism 
has a strong influence on the culture of the region, 
Church festivals that are held throughout the region are 
both religious and social events, 

Economy. Fishing is a major industry in Brittany. Bre- 
ton fishing crews bring in about a third of France's an- 
nual catch. Farming and tourism are also important to 
Brittany's economy. 

History. People probably lived in Brittany before 
8000 B.C. During the A.D. 4005s, the region was settled by 
Celts who came from what is now Great Britain. The 
Celts named their new home Brittany (Little Britain) For 
hundreds of years, the Celts fought a number of wars to 
remain independent from France. But Brittany officially 
became part of France in the 1400's. 

Today, many Bretons are troubled by the decline of 
Breton culture. These people want to restore the impor- 
tance of their culture, Most Bretons favour French rule 
of their region, though many call for greater control 


over local political affairs. A small group of Bretons want 
complete independence for Brittany. Some of them be- 
long to the Breton Liberation Front, an illegal organiza- 
tion that has carried out several bombings to call atten- 
tion to its goals. 

Brittany is a pointer and retriever gundog,. It looks 
much like a long-legged spaniel and was Officially called 
the Brittany spaniel for many years. However, in the field 
the Brittany performs like a setter, alerting the hunter by 
pointing its nose at game.The Brittany has a short, thick 
coat. Most of the dogs are either white with orange 
markings or white with /iver (reddish-brown) markings. 
Many have a naturally short tail. Owners have the tail of 
many others docked (cut off) at birth. Most Brittanys 
weigh from 15 to 18 kilograms and stand about 47 to 50 
centimetres at the shoulder. See also Dog (picture: 
Sporting dogs). 

Britten, Benjamin (1913-1976), also called Lord Brit- 
ten, was a British composer famous for his vocal music, 
especially operas. His most important operas include 
Peter Grimes (1945), The Rape of Lucretia (1946), Albert 
Herring (1947), Billy Budd (1951), The Turn of the Screw 
(1954), and A Midsummer Night's Dream (1960). 

Britten wrote much children's music. To introduce 
young people to music, he wrote The Young Persons. 
Guide to the Orchestra (1945). To involve them in musi- 
cal performances, he wrote Noyes Fludde (1958). Noyes 
Fludde, a religious play with music, is based ona medi- 
eval miracle play and involves a large cast of children 
and amateurs, Curlew River (1964), also a religious play 
with music, is based on a Japanese no play. Brittens War 
Requiem (1962) is one of his finest works, It is based on 
the Roman Catholic Mass for the dead, blended with i 
verses from antiwar poems by the English poet Wilfre 
Owen. E 

Britten skilfully combined words and music in ns : 
songs, which rank among his best works. His songs al 
clude the group Les ///uminations (1939) and a series f 
songs that begins with “Canticle I’ (1947) and ends wi 
“Canticle V" (1971). A Ceremony of Carols (1942) is i : 
group of choral songs with words from medieval Eng 
lish texts. ft Sut 

Edward Benjamin Britten was born in Lowesto! va 
folk, England. He was a child prodigy and compose n 
several works, including an oratorio and six string T 
tets, before he was 12. About the age of 12, he bega 
studying with the English composer Frank Brige 
Brittle star is a sea animal that resembles a sta ji j 
Large numbers of these animals live along the ii 
all the world's oceans and in shallow water near t um 
shore. They are not often seen because they live u 5 
rocks or in cracks in coral, or burrow in mud or id d 

Most species (kinds) of brittle stars have five ar B 2 
The arms are longer and more flexible than irent stars 
starfish. Brittle stars are sometimes called serpens is 
because their arms resemble snakes. The brittle s 
called "brittle" because it may throw off parts of 1 m 
when itis handled or disturbed. Later, new am 4 
The animal uses its arms to bring food to the mie The 
Which is in the centre of the body on the unde 
mouth is the only opening into the sacklike stem o 
Unlike the arms of starfish, the arms of bimes brittle 
not have digestive or reproductive organs. M E 
star eats small animals that may be alive or deat 


The brittle star uses its five arms for breathing, feeling, and 
seeking food. The kind above is found in the Caribbean Sea. 


The brittle star has slender tubes called tube feet on 
the underside of its arms. It uses them to breathe, to 
make small movements, to sense its surroundings, and 
to help bring food to the mouth. Unlike starfish, brittle 
stars have no suction discs on their tube feet. 

Scientific classification. Brittle stars are classified in the 
phylum Echinodermata. They belong to the class Ophiuroidea. 

See also Echinoderm; Starfish. 

Brno (pop. 383,443), formerly called Bränn, is the sec- 
ond largest city in the Czech Republic. Only Prague is 
larger. Brno ranks as the chief city of Moravia, a region 
inthe eastern part of the country. For location, see 
Czech Republic (political map). 

Bmo is a manufacturing centre that produces cars, 
stemicals, iron and steel, leather goods, machinery, and 
eles The Czech Supreme Court meets in Brno. The 
paper fortress stands on a hill overlooking the city. 
raed the 18005, the Austrian rulers who controlled 
(pln imprisoned many of their political opponents in 
CoA EE Brno was founded in the 800s. 
is M bean isa hardy annual plant that grows up to 
Es ut 1.8 metres high. It produces an important food 
ER especially in Latin America, where the beans are 
Ta yel served mashed, in a puree form. In Europe, 
vote pns are used to thicken soups, served hot as a 
inn)" or served cold with parsley and a vinaigrette 
Alea broad bean originated in southwestern Asia, and 
im an important food to the early civilizations of north- 
tim rica and southwestern Asia. As a result, it is some- 

E: called "the bean of history" 
vis broad bean has fragrant white flowers spotted 
beu Pune They are pollinated by bees. The pods may 
5 o 30 centimetres long. The actual bean is about 
y bla ees across. Broad bean plants are attacked 
en o fly. In Europe, beans planted in the autumn have 

Bi ound to be more resistant to insect attack than 
planted in the spring. 
enti classification. The broad bean belongs to the pea 
"E ı Leguminosae (Fabaceae). It is Vicia faba. 
emery See Radio; Television. — 
maki cloth is a cotton or soft woollen fabric used for 
Ng coats, suits, shirts, and dresses. Cotton broad- 


Cloth i 
th is often mercerized (treated with a chemical sub- 


fami 
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stance that gives the material a silky sheen). Wool broad- 
cloth is woven in a twill (diagonal weave). It is given a 
heavy finish (nap) pressed lengthwise in the cloth. A 
process called fulling (shrinking) makes the wool cloth 
firm and close. 

The term broadcloth was first used in England in the 
14005 for cloth 140 centimetres or more in width. Mate- 
rial that measured less than this in width was known as 
strait cloth. 

Broadland (pop. 104,500) is a local government district 
in Norfolk, England, situated to the north and east of 
Norwich. Most of its population is concentrated in the 
urban areas around Norwich. The chief industries are 
agriculture and tourism. Broadland contains several of 
the Norfolk Broads and Blickling Hall, a National Trust 
property. The district also contains the holiday resort of 
Wroxham. See also Norfolk. 

Broadleaf tree. See Tree. 

Broads are a region of shallow lakes and lagoons near 
the east coast of England in Norfolk and northern Suf- 
folk. Each of these lakes and lagoons is known as a 
broad. Marshes surround the Broads, and various rivers, 
such as the Bure, Waveney, and Yare, flow through the 
area. Large numbers of waterfowl nest there, Thousands 
of people spend their holidays sailing, cruising, or fish- 
ing on the Broads. Many churches in the area are noted 
for their beautiful medieval painted screens. 
Broadstairs. See Thanet. 

Broadwood, John (1732-1812), was a British piano 
maker. In 1783, he patented his own piano action, and 
thereby achieved an international reputation. Broad- 
wood's pianos have a wider tonal range between loud 
and soft than most other pianos. Many great composers, 
including Ludwig van Beethoven, Franz Liszt, and 
Frédéric Chopin, used Broadwood pianos. As a result, 
they were able to explore fully the possibilities of the 
piano as a solo instrument. Broadwood was born at 
Cockburnspath, now in Borders Region, Scotland. 
Brobdingnag. See Gulliver's Travels. 

Brocade is a cloth that has designs woven into it with 
heavy yarns. The cloth may be cotton, linen, silk, or 
wool. It may also be rayon, or other synthetic fibres. The 
right-hand side of the cloth shows the raised brocade 
pattern of coloured yarn or tinsel. 

Brocade designs are woven by hand or by machine 
into cloth to make fabrics for bedspreads, draperies, 
furniture coverings, and dresses. Upholstery cloth with 
brocade designs woven into it is called brocatelle. 

People in eastern Asia first made brocade. It became 
a favourite material for the clothing of European royalty 
and nobility in the 12005. In the 1800's, a French weav- 
er invented the Jacquard loom for weaving brocade. The 
word brocade comes from the French brocher, meaning 
a form of stitching. 

See also Jacquard, Joseph Marie. 

Broccoli is a nutritious garden vegetable closely re- 
lated to cauliflower. Broccoli has thick clusters of flower 
buds that form edible “heads.” The heads of broccoli are 
green, and they are more branched and open than the 
tight, round, white heads of cauliflower. 

Broccoli is rich in protein, minerals, and vitamins A 
and C. People cook broccoli or use it as a green, raw 
snack vegetable. The buds and fleshy stems are eaten. 

Broccoli grows best in cool weather and in moist, fer- 
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Broccoli is a garden vegetable. The edible parts of the plant are 
its fleshy stems and thick clusters of green flower buds. 


tile soil. It can be grown from seeds in 100 to 120 days, 
Some growers start the seeds in trays and then transfer 
the young plants to the garden for an earlier harvest. 
Growers harvest broccoli when the clusters of flower 
buds are still green. If the heads are not harvested soon 
enough, the buds open into bright yellow flowers. 

The kind of broccoli that is commonly grown 
throughout Europe is /talian broccoli or sprouting broc- 
coli. It originally came from southern Europe. 

Scientific classification. Broccoli belongs to the mustard 
family, Cruciferae (Brassicaceae), Its scientific name is Brassica 
oleracea. 

See also Cabbage; Cauliflower. 

Brodsky, Joseph (1940-  ),isa poet and essayist 
who won the 1987 Nobel Prize for literature. He was 
born in Leningrad in the Soviet Union (now St. Peters- 
burg, Russia) and went to the United States in 1972. In 
1991, Brodsky became the first foreign-born poet laure- 
ate of the United States, 


Brodsky writes in Russian and English. His poems 
deal primarily with the absence of home, the Passage of 
time, solitude, individual memory, and close observa- 
tion of everyday places and things. They are known fora 
musical intensity created by sounds and long sentences 
continuing across traditional metres and stanzas. Some 
of Brodsky's poems were collected in A Part of Speech 
(1980). Some of Brodsky's essays were collected in Less 
Than One (1986). 

While living in the Soviet Union, Brodsky learned 
English so he could translate the works of the English 
poet John Donne. One of Brodsky's most famous poems 
is "Great Elegy for John Donne" (1967). In 1964, the Soviet 
government labelled Brodsky a social parasite for writ- 
ing poetry instead of having a "useful" occupation. He 
was imprisoned for 18 months and in 1972 was forced to 
leave the country. Brodsky became a U.S. citizen in 1977. 
Broken Hill (pop. 23,739), a city in the far west of New 
South Wales, Australia, is one of the world's major min- 
ing centres. Mining companies in the town extract rich 
silver, lead, and zinc ores from the huge lode that runs 
beneath the city. Broken Hill lies in the Barrier Range, 
about 1,126 kilometres west of Sydney. Railway lines link 
the city with both Adelaide and Sydney. The surround- 
ing area is virtually semidesert. A belt of trees and 
shrubs protects the city from sand and dust storms. 

The explorer Charles Sturt named the area Broken 

Hill in 1844, In 1883, a boundary rider, Charles Rasp, 
pegged the first mining lease at Broken Hill. In 1884, a 
New South Wales government geologist reported that 
Broken Hill contained a very large ore body that was 
enough to supply Australia. In 1885, rich silver ore was 
discovered. Also in 1885, prospectors discovered lead 
ores. In the following year, Rasp and some associates 
formed the Broken Hill Proprietary Company Ltd. to ex 
ploit the ores. The settlement prospered. It became à 
municipality in 1888, and a city in 1907. 
Broken Hi Proprietary Company Ltd. (BHP) s 
the largest company in Australia. Its three main IE 
activity are winning oil and natural gas, mining coal n 
metals, and manufacturing steel and steel produce, "s 
company also has interests in 15 other countries. A 


The Broken Hill Post ome 
is one of several buildings 
historic interest in Broma 
The Post Office was bui i 
1891. It was designed by is 
colonial architect James 


net. 


of 18 ships carries coal, minerals, and processed materi- 
als between ports in Australia and to world markets. 

BHP employs more than 58,000 people. The company is 
largely Australian owned. 

BHP was incorporated in 1885 to exploit a silver-lead- 
zinc lode in the Barrier Ranges of New South Wales, at 
what later became Broken Hill. The company's mining 
operations were followed by the establishment of a lead 
smelting plant at Port Pirie, South Australia. The discov- 
ery of an iron ore deposit at Iron Monarch, near the 
Middleback Ranges in South Australia, marked the com- 
pany's entry into steelmaking. BHP opened its first steel- 
making plant at Newcastle, New South Wales, in 1915, 
and took over Australian Iron & Steel Ltd. in 1935. 
Broken wind. See Heaves. 

Brolga is an Australian crane, also known as the “native 
companion’, as the bird was seen by early settlers near 
Aboriginal camps. It lives in most coastal parts of Aus- 
tralia, except southwestern and southeastern Australia. It 
isa graceful, silver-grey bird, which stands about 1.2 
metres tall and has a wingspan of just over 2 metres. Its 
call is usually a deep trumpet sound. Brolgas live in 

pairs or flocks on plains or swamps. Like other cranes, 
they perform dances. Brolgas eat insects, small animals, 
and plants. Sometimes they damage crops. Their nests 
are usually platforms of grass or reeds in swamps. Their 
eggs are creamy white with a few purplish-red spots. 

Scientific classification. The brolga belongs to the family 
Gruidae. It is Grus rubicunda. 

_See also Bird (Birds of Australia and New Zealand; 
picture); Crane. 
Brome grass is the name of any of about 100 kinds of 
grass found mostly in the Northern Hemisphere. It is 
also called brome. Many brome grasses are bearded 


B 
onlgas are Australia's cranes. Their fascinating dances have 
ed the basis of many Aboriginal dances. 
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grasses, with seed heads that have long, hairy bristles. 
Some coarse, hairy brome grasses are harmful weeds. 
Several others are useful pasture grasses. One of the 
most valuable is a beardless kind, called smooth brome, 
which was introduced from Europe to be grown for pas- 
turage in North and South America. Smooth brome 
thrives in regions of moderate rainfall. Rye brome, an- 
other European species, has been widely planted in 
South Africa. 

Scientific classification. Brome grasses are members of the 
grass family, Gramineae (Poaceae). Smooth brome is Bromus 
tacemosus. Rye brome is B. secalinus, 

Bromeliad is the name of any member of a large fam- 
ily of tropical plants that includes the pineapple and 
Spanish moss. There are about 1,500 types of bromeli- 
ads, which grow mainly in the tropical forests of the 
Americas. Most bromeliads, including Spanish moss, 
are epiphytes (air plants). Epiphytes grow on other 
plants and take most of their moisture and food directly 
from the air or from decaying plant matter near their 
roots. Other bromeliads, such as pineapple plants, grow 
on the ground. 

Most bromeliads form tight clusters of long, sword- 
shaped leaves. Flowers may grow inside the leaf clus- 
ters or on spikes. Bromeliad epiphytes survive drought 
better than other epiphytes because they can hold a 
large amount of water in their leaf clusters, Many small 
animals, such as frogs, salamanders, and insects live be- 
tween the leaves and in the rainwater trapped by the 
leaves. Their high-level "pools" may be found more than 
50 metres up in the tree tops. 

Several species of bromeliads are grown as ornamen- 
tal house plants for their colourful flowers and leaves. 

Scientific classification. Bromeliads make up the brome- 
liad family, Bromeliaceae. 

Bromide is the name for a number of compounds 
made with bromine, a dark-red liquid (see Bromine). Po- 
tassium bromide (KBr) forms white crystals shaped like 
those of common table salt. It was formerly used to treat 
certain nervous disorders because of its ability to calm 
the nerves and ease convulsions. Silver bromide (AgBr) 
is sensitive to light and is used to make photographic 
paper, photographic plates, and film. 

Bromine is a reddish liquid chemical element. Its sym- 
bol is Br. It is highly reactive, and readily vaporizes into 
a reddish-brown gas that has a strongly irritating odour. 
Both the liquid and vapour forms of bromine are corro- 
sive and poisonous. The liquid can cause skin burns. 

Bromine is found in the form of bromide salts in salt 
water and dry salt beds. Commercial production of the 
chemical involves the treatment of salt water with chlo- 
rine to free the bromine. 

Bromine is used in making fire-retardant chemicals 
and as a disinfectant in water treatment. It is also used to 
make silver bromide, a light-sensitive component of 
photographic materials. Other bromine compounds are 
used as dyes and as sedatives and anaesthetics. 

In the past, bromine was widely used to make ethy/- 
ene dibromide (EDB), an additive in leaded petrol. But 
the use of lead-free petrol has significantly reduced this 
application. EDB has also been used as an insecticide. 
However, the use of EDB in agriculture has been 
banned in some countries because studies have shown 


that the compound may cause cancer. 
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Bromine was first prepared in 1826 almost simulta- 
neously by Antoine J. Balard, a French chemist, and Carl 
J. Lówig, a German chemist. It belongs to the halogen 
family of chemical elements. Its atomic number is 35, 
and its atomic weight is 79.904. Bromine freezes at 
—7.25° Cand boils at 59.47° C. It is the only nonmetallic 
element that is liquid at room temperature. 

See also Bromide; Halogen. 

Bromley (pop. 281,700) is a borough within the Greater 
London area of England. It comprises the former bor- 
oughs of Beckenham, Bromley, and Orpington, the for- 
mer urban district of Penge, and part of the former 
urban district of Chislehurst and Sidcup. Bromley is 
mainly a residential area. It has electrical and shoe in- 
dustries. Many of the borough's inhabitants work in cen- 
tral London. The writer H. G. Wells was born in Bromley. 
Bromsgrove (pop. 89,800) is a local government dis- 
trict in the county of Hereford and Worcester, England. 
Itis mainly residential, but there is some agriculture and 
industry, notably engineering. The town of Bromsgrove, 
founded by the Saxons, was once famous for making 
nails. At Stoke Heath there is a museum of buildings. At 
Tardebigge there is a flight (group) of 30 locks, the long- 
est in Britain. See also Hereford and Worcester. 
Bronchial tube. See Bronchitis; Lung. 

Bronchitis is an inflammation of the mucous lining of 
the air passages in the lungs. The inflammation causes 
these passages—called bronchi—to increase their pro- 
duction of mucus, which is then coughed up. Bronchitis 
may be either acute (short-term and severe) or chronic 
(long lasting). 

Symptoms of acute bronchitis include fever, chest 
pain, and a cough that brings up mucus. Doctors con- 
sider the condition chronic if such coughing lasts for 
several months in each of two or more successive years. 
Chronic bronchitis may produce shortness of breath 
and, in severe cases, heart failure. It is often associated 
with emphysema. 

Acute bronchitis can be caused by a respiratory infec- 
tion, such as a cold. It also can result from breathing irri- 
tating fumes, tobacco smoke or polluted air. The most 
common cause of chronic bronchitis is cigarette smok- 


ing. Either type of bronchitis may lead to asthma or 
pneumonia. 

Bronchitis may be treated with drugs that expand the 
bronchial tubes, or with compounds that loosen mucus 
so it can be coughed up more easily. Moist air pro- 
duced by a humidifier also helps loosen mucus. Antibi- 
otics are prescribed if a bacterial infection is present, 
Most cases of acute bronchitis clear up within weeks, 
Chronic bronchitis cannot be cured. 
Bronchoscope is an instrument used to examine the 
windpipe and the bronchial tubes of the lungs. It con- 
sists of a hollow tube with a system of lights and mir- 
rors. The most common type of bronchoscope is the fi 
breoptic bronchoscope, a thin, flexible tube that 
transmits light by means of glass or plastic fibres (see 
Fibre optics). 

A bronchoscope is inserted through the patients 
mouth or nose into the throat and lungs. It enables a 
doctor to detect diseased areas that cannot be seen byX 
rays. Such attachments as a forceps, sucking needle, and 
brush, can be added to a bronchoscope. Doctors use 
them to remove small tumours, pus, foreign bodies, and 
samples of lung tissue. 

Bronco is an American cowhand's term for a bad- 
tempered or untamed horse. The word means rough or 
wild in Spanish. Cowhands also use the word bronco in- 
stead of mustang for the small, wild horses that roam 
the Western United States. The wild horses of the Amer- 
ican West are descended from horses brought by early 
Spanish explorers. Today, broncos are used to herd cat- 
tle and for roughriding competitions in rodeos. Broncos 
in rodeos are called broncs. See also Rodeo; Reming- 
ton, Frederic (picture). 

Bronhill, June (1930- — ),an Australian soprano, 
won international acclaim in opera and operetta after 
winning the Sun aria contest in 1950, She was born at 
Broken Hill, New South Wales, and named June Gough. 
Later, she adopted the stage name Bronhill, which is a 
contraction of Broken Hill. In 1952, the residents of me 
ken Hill raised money to send her to London. There, she 
sang leading roles in various operas, operettas, and mu: 
sicals, 


Bromsgrove is crossed by ) 
the Birmingham and woes 
ter Canal. At Tardebigge, H 
canal has a series of 30 " 7 
the longest flight (group! 
locks in Britain. 


Bronowski, Jacob (1908-1974), was a British scientist, 
writer, and broadcaster. He first became widely known 
through his regular appearances on the BBC radio and 
television programme, The Brains Trust, in the 1940's 

and 1950s. His personal view of humanity's understand- 
ing of science was expressed in the television series The 
Ascent of Man (1973). 

Born in Poland and brought up in Germany, Bro- 
nowski moved to England in 1920. He was educated at 
Cambridge University and later lectured at Hull Univer- 
sity. During the 1940's and 1950's, he directed various 
government statistical projects in Britain, in the United 
States, and for UNESCO. From 1950 to 1963, he led the 
National Coal Board's research into smokeless fuel. He 
also held academic posts in the United States. Bro- 
nowski's books include The Common Sense of Science 
(1951) and Science and Human Values (1958). He also 
wrote about the artist-poet William Blake. 

Bronté sisters were three sisters who became fa- 
mous novelists— Charlotte (1816-1855), Emily (1818-1848), 
and Anne (1820-1849). Their lives and works are associ- 
ated with the lonely moors of Yorkshire, England, where 
they were born. 

Their lives. Patrick Bronté, the sisters father, was a 
poor Irishman who became the parish clergyman in the 
small, isolated town of Haworth, Yorkshire. Bronté was 
somewhat eccentric and inclined to be strict. His wife 
died in 1821 and her sister brought up the family consci- 
entiously, but with little affection or understanding. The 
sisters went to several boarding schools where they re- 
ceived a better education than was usual for girls at that 
time, but in a harsh atmosphere. 

Few jobs were available for women at that time, and 
the Bronté sisters, except for occasional jobs as govern- 
esses or schoolteachers, lived their entire lives at home. 
They were shy, poor, and lonely, and occupied them- 
Selves with music, drawing, reading and—above all— 
writing. Their isolation led to the early development of 
their imaginations. In 1846, under the masculine pen 
fun of Currer, Ellis, and Acton Bell, the sisters pub- 

shed a joint volume of poems. Although only two cop- 


Detail of portrait of the Brontë sisters by Patrick Branwell 
Brontë; The National Portrait Gallery, London- 


T 
ne Bronté sisters were painted by their brother Branwell. 
Picture shows Anne, /eft, Emily, centre, and Charlotte, right. 
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ies were sold, all three sisters soon had their first novels 
published. 

Their works. Charlotte Bronté’s famous novel Jane 
Eyre (1847) is largely autobiographical. Through the her- 
oine, Charlotte relived the hated boarding school life 
and her experiences as a governess in a large house. 
Rochester, the hero and master of the house, is fictional. 
Jane Eyre was enormously successful, but many readers 
were shocked that Rochester, who tried to make Jane 
his mistress, should be rewarded by marrying her. 
Some readers were also shocked because Jane wanted 
to be regarded as a thinking and independent person, 
rather than as a weak female. 

Charlotte Bronté wrote three other novels. The first 
one, The Professor, was not published until 1857, after 
her death. Shirley (1849) is set among labour riots of the 
early 18005. Villette (1853), the most popular ofthe 
three, is based on Charlotte's unhappy experiences as a 
governess in Brussels. 

Emily Bronté wrote only one novel, Wuthering 
Heights (1847), a romantic masterpiece. The work was 
not as popular as Jane Eyre, and was even more strongly 
condemned for its brutality, its lack of conventional mo- 
rality, and its glorification of romantic passion. Not all 
readers find the supernatural elements, or the hero 
Heathcliff's pitiless cruelty, wholly believable. However, 
the author's vivid descriptions and her understanding of 
social class and individual temperament give even the 
exaggerated elements of her story impact. The book's 
portrait of the moors reveals Emily as a poet of enduring 
power. 

Anne Bronté was the mildest and most patient ofthe 
sisters. Both her novels, Agnes Grey (1847) and The Ten- 
ant of Wildfell Hall (1848), can be seen as less violent 
versions of Jane Eyre. 

Brontosaurus. See Dinosaur (Kinds). 

Bronze is an alloy made primarily of copper and tin. It 
may contain as much as 25 per cent tin. Phosphorus, 
lead, zinc, and other metals may be added for special 
purposes. For example, phosphorus hardens and 
strengthens bronze. 

Because of the reputation of bronze for hardness and 
durability, the name has been adopted commercially for 
many copper alloys that contain little or no tin but are 
similar in colour to bronze. Some excellent brass alloys 
have been incorrectly called bronze. However, it is usu- 
ally understood that when the word bronze is used by 
itself, the alloy will contain a considerable amount of tin. 

Properties and uses. The hardest and strongest 
bronze contains a high percentage of tin and little lead. 
Alloys with a high tin content also have a low melting 

point. They are preferred for intricate ornamental cast- 
ings such as statues. When bronze is to be used for this 
purpose, lead is often added to the alloy. The result is a 
cheaper alloy that is easier to cut. Lead is also added to 
bronze when the manufactured article will need to be 
lubricated. For example, bearings are made from leaded 
bronze. Bronze that contains only phosphorus and tin 
wears best against steel when no lubricating agent is 
used. Because it is easily cast in large shapes, bronze is 
often used in making bells. It also has special sound- 
damping characteristics that give these bells a rich tone. 

Most bronze alloys resist corrosion. Statues and bells 
made of bronze will weather to a beautiful brown col- 
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Bronze is a hard, durable alloy of copper and tin. People have made objects from bronze since 


about 3500 B.C Bronze articles include ornaments, sculptures, tools, vases, and weapons. 


The Metropolitan Museum of New York 


The Art Institute of Chicago 


Egyptian cat 


Chinese ceremonial pot 
About 1085-332 B.C, 


About 1122-256 B.C. 


our or develop a green patina (film) characteristic of 
copper. After such films form, bronze corrodes very 
slowly. Because of this, bronze articles frequently last 
hundreds of years. 

Bronze alloys that contain as much as 10 per cent tin 


A worker removes melted bronze from an electric furnace, 
above. Bronze has many industrial uses because of its strength, 


The St. Louis Art Museum 


Modern French sculpture 
1888 


Bronze helmet, Greece 
About 550-500 B.C. 


are widely used in wrought form, in which the metals 
are hammered or beaten into shape. Or, they are first 
cast and afterward shaped by rolling or drawing to pro: 
duce rods, wires, sheets, or tubing. When they are hard 
ened by cold working, these alloys make excellent 
Springs. They are commonly used where corrosion oF 
electrical resistance make the use of steel undesirable. 
The electrical industry makes wide use of such bronze. 
Sometimes the red brasses are substituted, but they are 
not as satisfactory, 

Silicon and d bronze are more difficultto 
cast and fabricate than are the tin bronzes, But they E t 
excellent copper-base alloys with special properties al 
make them useful. Silicon bronze is copper alloyed ¥ 
1 per cent to 3 per cent silicon, Then about 1 per m ol 
iron, nickel, or manganese is added. Silicon bronze has 
great resistance to corrosion from strong chemicals an 
is used for chemical containers, Aluminium bronze may 
contain between 5 and 10 per cent aluminium and E 
much as 5 per cent of iron, nickel, or manganese. s 
aluminium bronzes can be heat-treated and harden 
until they are as strong as steel, 3 

History. Bronze ede of copper and tin is the b 
alloy known to human beings. People learned to We 
about 3500 B.C. The period in history between the p 
Age and the Iron Age became known as the Bron p 
because bronze was commonly used to cast con 
such as cups, urns, and vases. People also shape! 
bronze into battle-axes, helmets, knives, shields, am d 
swords, They also made it into ornaments, and som 
times even into primitive stoves. 

See also Alloy; Bronze Age; Copper; Tin. d bronze 
Bronze Age was the period when people use E 
for tools and weapons. It followed the Stone Age; EL 
stone was the chief material. When iron tools beca 


widespread, the Bronze Age ended and the Iron Age 
began. 

The Bronze Age is not a particular period of time. 
Some areas had their Bronze Age early, others had it 
late. In some places, it lasted for a long time, and in oth- 
ers it was short or skipped altogether. 

The earliest known use of bronze occurred in Sumer, 
in Mesopotamia (now southeastern Iraq), about 3500 
B.C. The Chinese had begun to use bronze by 2000 B.C. 
The use of bronze became widespread in northern 
China during the Shang dynasty, which arose in the 
1700's B.C. People continued to use bronze until some- 
time between 1500 and 1000 B.C. Then iron, which first 
appeared in Asia Minor, became common. The Bronze 
Age in most regions overlapped an earlier Stone Age 
anda later Iron Age, because people did not stop using 
one material all at once. Some South American Indians 
had begun to use bronze before white explorers came. 

See also Aegean civilization; Bronze; Stone Age. 
Brood nest. See Bee (The honeybee colony). 

Brook, Peter Stephen Paul (1925- _), is a brilliant 
and versatile British producer and director. He first 
achieved fame for his stage productions. He produced 
operas, musicals, and plays in London, Stratford-upon- 
Avon, New York City, Paris, and Moscow. He designed 
the sets and composed the music for several of these 
productions. Brook later became a film director. He di- 
rected such films as The Beggar's Opera (1952), Lord of 
the Flies (1962), The Marat/Sade (1967), King Lear (1969), 
Meeting Such Remarkable Men (1979), and The Tragedy 
of Carmen (1983). Brook was born in London. 

Brook Farm was an experimental socialist community 
established in 1841 near Boston, Massachusetts, U.S.A. 
Members of a philosophical movement called transcen- 
dentalism founded the farm to develop a union between 
intellectual growth and manual labour. They operated a 
School on the farm. See Transcendentalism. 

George Ripley, a literary critic and social reformer, 
headed Brook Farm. It functioned as a joint-stock com- 
Pany and was governed by about 20 resident sharehold- 
rs, each of whom had one vote. All farm residents re- 
pived the same wages, worked the same number of 
pours, and paid the same amount for their accommoda- 

‘on and meals. The school encouraged a free and equal 
relationship between students and teachers and began 
ae other features of modern progressive education. 
du Farm was discontinued in 1847 because of rising 
, rooke, Sir James (1803-1868), was an English ad- 
purer and statesman who became ruler of the state of 
arawak in Borneo (now part of Malaysia). 
in Dies Brooke was born in Secrore, near Varanasi, in 
f a. He went to England, where he inherited a fortune 
ae his father. He bought a small armed yacht and 
her to Singapore on a voyage of exploration. In 1839, 
is governor of Singapore sent him to Sarawak to thank 
in s Provincial governor, Raja Muda Hasim, for his help 
aing some shipwrecked British sailors. 
that k sultan of Brunei was unable to deal with a revolt 
ee broken out in Sarawak. At the sultan's request, 
Oratefu put down the revolt in 1840. As a result, the 
in P sultan appointed Brooke ra/a (ruler) of Sarawak 


Brooke's administration was fair and just. He stopped 
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piracy, freed slaves, and encouraged trade and com- 
merce. In 1848, James Brooke was knighted by Queen 
Victoria. But the British government refused to recog- 
nize him as sovereign in Sarawak. 

Brooke, Leonard Leslie (1862-1940), an English por- 
trait painter and water- 
colourist, is known best for 
his picture books. He 
wrote and illustrated 
Johnny Crow's Garden 
(1903) and its two sequels. 
These books are consid- 
ered Brooke's most out- 
standing and original work. 
His portrayal of animal 
characters, and his skill as 
an artist in line and colour, 
have given him a distin- 
guished place in the his- 
tory of books for children. 

Brooke did much of his 
early work as an illustrator in line drawings. Among the 
first books he illustrated was George MacDonald's The 
Light Princess in 1890. He illustrated Mrs. Molesworth's 
stories from 1891 to 1897. He also illustrated The Nurs- 
ery Rhyme Book (1897), edited by the Scottish poet An- 
drew Lang. His other books include The Golden Goose 
Book (1905), Ring o' Roses (1922), and A Roundabout 
Turn (1930), which was written by R. H. Charles. Brooke 
was born in Birkenhead, England. 

Brooke, Rupert Chawner (1887-1915), was a British 
poet whose name is associated with World War |. His 
sonnet "The Soldier,’ published in his book 7974 and 
Other Poems (1915), won immediate popularity. His early 
poetry, published in Poems (1911), is marked by its lyri- 
cism and colloquial ease. However, some later critics re- 
garded Brooke's work as overly sentimental. His best- 
known poems include "The Old Vicarage, Grantchester" 
and “The Great Lover.” 

Brooke was born at Rugby, Warwickshire, England. 
He studied at Rugby School and Cambridge University. 
He travelled in the United States, Samoa, and Tahiti. His 
Letters from America, with a preface by Henry James, 
was published in 1916. Brooke returned to England to 
fight in World War |. He served as a naval officer. 
Brooke was taken ill on a voyage to Gallipoli in 1915. He 
died at the island of Skiros, and was buried there. These 
are some of Brooke's most beautiful lines: 


L. Leslie Brooke 


1 only know that you may lie 

Day long and watch the Cambridge sky, 

And, flower-lulled in sleepy grass, 

Hear the cool lapse of hours pass 

Until the centuries blend and blur 

In Grantchester, in Grantchester . . . « 
Brookeborough, Lord (1888-1973), Basil Stanlake 
Brooke, was prime minister of Northern Ireland from 
1943 to 1963. He became a senator in the first Northern 
Ireland Parliament in 1921. In 1929, he was elected as a 
member of the Unionist party to the Northerr Ireland 
House of Commons, and four years later was appointed 
minister of agriculture. He became minister of com- 
merce in 1941. Brooke was born at Colebrooke, in Fer- 
managh, Northern Ireland, and was educated at Win- 
chester College and Sandhurst, England. 
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Brookings, Robert S. See Brookings Institution. 
Brookings Institution is a nonprofit organization 
engaged in nonpartisan study of economic, governmen- 
tal, and international issues and the social sciences. Its 
purpose is to contribute to the understanding of impor- 
tant problems in public policy. Robert S. Brookings, a St. 
Louis businessman, founded it in 1916. Its headquarters 
are in Washington, D.C. 

Brooklyn Bridge is a suspension bridge over the 
East River. It connects the boroughs of Brooklyn and 
Manhattan in New York City. The bridge, which has a 
span of 486 metres, was the largest suspension bridge 
in the world when it was completed in 1883. 

Brooklyn Bridge hangs from steel cables which are 
about 40 centimetres thick. The cables are suspended 
from 84-metre towers and are anchored at their ends to 
massive blocks of masonry. The bridge has six lanes for 
traffic, In 1964, the National Park Service designated the 
bridge a national historic landmark. 

Brooks, Gwendolyn (1917- — ), an American poet, 
was the first black American to win a Pulitzer Prize. She 
won the 1950 prize for poetry for Annie Allen (1949). The 
central poem is a story in verse about a black girl grow- 
ing up in America during World War II. Brooks attacked 
racial discrimination, praised black American heroes, 
and satirized both blacks and whites. Her skilful use of 
short, rapid verse lines and seemingly casual rhymes in- 
creases the effectiveness of her biting wit. Brooks was 
born in Topeka, Kansas, U.S.A. 

Broom is the name of a group of attractive shrubs. 
About 100 species grow in Europe, Asia, and Africa. Its 
green branches are sometimes striped and almost with- 
out leaves. The yellow flowers are shaped like butter- 
flies. The fruit is a pod with one or more seeds. Brooms 
range in height from 20 centimetres to over 6 metres. 
Most species grow best on poor, light soils in full sun. 
Spanish broom has rushlike, green stems. The English 
royal house of Plantagenet received its name from the 
Latin term Planta genista, which means Sprig of the 
broom plant. See also Legume. 


Broom has yellow flowers shaped like butterflies, 


Scientific classification. Broom belongs to the pea family, 
Leguminosae (Fabaceae). Most broom plants are classified in the 
genus Genista. Spanish broom is Spartium junceum. 


Broom, Robert (1866-1951), was a Scottish anatomist 
and palaeontologist who made major fossil discoveries 
in South Africa. Broom found the fossil remains of an an- 
cient humanlike creature called Plesianthropus, now 
Australopithecus africanus. One skull, of a female who 
had lived 21 million years ago, was found in 1947. 
Broom gave it the nickname ‘Mrs Ples’. 

Broom was born in Scotland. He graduated from 
Glasgow University. He moved to South Africa in 1903, 
After teaching zoology and geology at Victoria College, 
Stellenbosch, for several years, Broom devoted his time 
to searching for fossils and studying them. His works on 
palaeontology include Mammal-Like Reptiles of South 


The Brooklyn Bridge Was 
hailed as the “eighth wonder 
of the world" when it was 
opened in 1883. It has a $| 

of 486 metres. John Roe! i 
designed the bridge. bis 
he died, his son Washing! 
Roebling directed construc 
tion work on it. Currier ant 
Ives made this print when 
great bridge was opene! 
traffic. 


Africa (1932) and The South African Fossil Apemen 

(1946). 

Broomcorn. See Sorghum (Broomcorn). 

Broome (pop. 11,151) is a port on the northwestern 
coast of Western Australia. It stands on Roebuck Bay, 
more than 1,600 kilometres northeast of Perth. A meat- 
works in Broome processes beef for export. Pearlers es- 
tablished a settlement on the site in 1883. By 1912, more 
than 350 pearling luggers operated from Broome. The 
industry later declined, and by the late 19705, only about 
10pearling ships remained. Today, Broome is a centre 
for the cultured pearl industry. It is also a tourist centre. 
Broome, David (1940- _), is one of the United King- 
dom’s finest professional showjumpers. While still an 
amateur, he won two Olympic bronze medals, the first 
atRome in 1960 and the second at Mexico City in 1968. 
He set a record by winning the King George V Gold Cup 
five times, and was European Showjumping Champion 
three times. He won the World Showjumping Champi- 
onship on the horse Beethoven at La Baule, France, in 
1970. Broome also rode such famous horses as Mister 
Softee, Sunsalve, Sportsman, and Philco. Broome was 
born in Cardiff and educated in Monmouth, Wales. 
Broughton, William Grant (1788-1853), was the first 
Anglican bishop in Australia. He landed in Sydney as an 
archdeacon in September 1829, and immediately set 
about establishing an adequate school system for the 
colony. Because of his efforts, he is regarded as the 
founder of King's School, at Parramatta, near Sydney. In 
March 1834, Broughton left Sydney for England to raise 
money for church and school needs in the colony. Dur- 
ing his visit, he was nominated bishop of Australia. He 
returned to Australia in June 1836. As bishop, Broughton 
opposed state aid to Roman Catholic schools and en- 
couraged the construction of churches, including St. 
Andrews Cathedral in Sydney. He also organized Aus- 
tralia into six dioceses. He became bishop of Sydney in 
1847. Broughton was born at Chatham, in Kent, England, 
ànd was educated at Cambridge University. 
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Brouwer, Adriaen (1605 or 1606-1638), was a Flemish 
painter. He was famous for his lively and expressive pic- 
tures of peasant and lower-class life. This subject had 
been popularized by the Flemish painter Pieter Bruegel 
the Elder in the 1500s. Brouwer stressed the squalid 
side of peasant life—smoking, drinking, and fighting. 
Brouwer was born in Oudenaarde, Belgium. 
Brown, Alexander Crum (1838-1922), was a Scottish 
chemist who was particularly interested in applying 
mathematics to chemistry. Together with Sir Edward 
Frankland, he worked on the problems of structural for- 
mulae. He is known for Crum Brown's Rule, which is 
concerned with the formulas of derivatives of benzene. 
He also studied the organic compounds of sulphur. 
Crum Brown was born in Edinburgh. He was edu- 
cated at the universities of Edinburgh, Heidelberg, Lon- 
don, and Marburg. He became professor of chemistry at 
Edinburgh University. 
Brown, Sir Arthur Whitten. See Alcock and 
Brown. 
Brown, Capability (1715-1783), founded the English 
style of landscape garden- 
ing. During his career, he 
planned or remodelled 
more than 140 estates, in- 
cluding Blenheim, in Ox- 
fordshire; Kew, in London; 
and Nuneham Courtenay, 
near Oxford. Brown's land- 
scapes are characterized 
by groups of trees planted 
in rolling grassland and 
surrounded by woods. 
Capability Brown was 
born at Kirkharle, in North- 
umberland, England, and 
named Lancelot Brown. His 
nickname came from his way of saying that he could see 
“capabilities” in the landscapes he was to embellish. 


Capability Brown 


Blenheim Palace, in Oxford- 
shire, England, /eft, has a 
landscape created by Capabil- 
ity Brown. Brown planned 
many estates in the 17005. 
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Brown, Christy (1932-1981), was an Irish author and 
poet. He was born afflicted with cerebral palsy, a condi- 
tion caused by damage to the brain, in a Dublin slum. 
Eventually, he found that he could control his left foot. 
He learned to use that foot to type his autobiography, 
My Left Foot, first published in 1954 and republished in 
1972 as The Story of Christy Brown. Brown produced a 
number of striking novels, including A Shadow on Sum- 
mer (1974), Wild Grow the Lilies (1976), and A Promising 
Career (1982). He also wrote poetry. 

Brown, George Mackay (1921- _), a Scottish 
writer, won fame for his poetry, short stories, novels, 
and essays. Many of Brown's works reflect the life and 
scenery of his native Orkney. His novels include Green- 
voe (1972) and Magnus (1973). His collections of short 
stories include A Calendar of Love (1967), Hawkfall 
(1974), and The Two Fiddlers (1974). His poetry collec- 
tions include Loaves and Fishes (1959), Fishermen with 
Ploughs (1971), and Poems New and Selected (1971). 
Brown was born at Stromness, in Orkney, Scotland, and 
educated at Edinburgh University, 

Brown, John (1800-1859), was a radical American abo- 
litionist whose attempt to free the slaves cost a number 
of lives and helped indirectly to bring on the American 
Civil War (1861-1865). His ancestors had sailed to Amer- 
ica in the early Colonial period. He was born in Torring- 
ton; Connecticut, U.S.A., and lived as a child in Ohio. His 
two marriages resulted in 20 children. He did various 
types of work and had several business ventures. He 
was not a successful businessman, and his family lived 
insecurely. 

The abolitionist. From his youth, Brown hated slav- 
ery, and helped fugitive slaves to escape to Canada. He 
lived in Springfield, Massachusetts, from 1846 to 1849, 
After he left Springfield, he organized a league among 
blacks for their protection against slave catchers, In 
1849, he moved to North Elba, New York, an area that 
was settled by blacks. Brown was later buried there. 

In 1855, he followed five of his sons to Kansas, They 
settled in Osawatomie, and worked to keep Kansas from 
becoming a slave state. In May 1856, proslavery men at- 
tacked and burned the nearby town of Lawrence. Two 
days later, Brown led an expedition to Pottawatomie 
Creek, where his men brutally murdered five proslavery 
settlers. A number of small but bloody battles broke out 
between Free State men and those who wanted slavery. 
Brown became famous as “Old Osawatomie Brown” 
after he defended Osawatomie from attack by proslav- 
ery men in 1856. 

Harpers Ferry. Brown had been considering an inva- 
sion of the South, and began to collect arms and men 
for that purpose in 1857. Although he was an outlaw, he 
received sympathy and aid. Some people who helped 
Brown did not know his plans. His idea seems to have 
been to raid the United States arsenal (store of arms and 
ammunition), at Harpers Ferry, Virginia (now West Vir- 
ginia), and then, operating from the relative safety of the 
mountains, to encourage slaves to rebel. 

He and 18 followers captured the arsenal on Oct. 17, 
1859, but failed to escape. Later that day, the local militia 
bottled up Brown with his dead, wounded, and a few 
prisoners inside the arsenal. Colonel Robert E. Lee 

forced the fort open on October 18, and delivered 
Brown to the state for trial. Brown conducted himself 


John Brown, right, fought for 
the abolition of slavery in 
America. In 1859, he led an at- 
tack on the U.S. arsenal at Har- 
pers Ferry in Virginia (now 
West Virginia). The woodcut 
above, by an unknown artist, 
shows Brown standing over 
the bodies of two of his sons, 
who were killed during the 
raid. 


bravely and intelligently. Northern efforts were made to 
have him declared insane, but he was convicted on 
charges of treason, and hanged on December 2. The 
event inspired Ralph Waldo Emerson to say that Brown 
would make the gallows “as glorious as a cross.” Union 
troops, when the American Civil War began, sang: 
“John Brown's body lies a-mouldering in the grave, 
His soul goes marching on." Eu 
Brown, Marcia Joan (1918- — ),isan American: 
lustrator of children's books. She was the first artist to 
win the Caldecott Medal three times. She won the 
medal in 1955 for Cinderella; or The Little Glass Rr 
(1954); in 1962 for Once a Mouse (1961); and in 1983 foi 
Shadow (1982). Brown received the Regina Medal b 
1977. She illustrated Hans Christian Andersen's f 
The Steadfast Tin Soldier (1953). She has also adapte! 
and illustrated such folk tales as Dick Whittington E 
His Cat (1950), The Three Billy Goats Gruff (1957, 9M : 
Bun: A Tale from Russia (1972). Brown was born in n 
ester, New York, U.S.A. She received the Laura Ingà 
Wilder Award in 1992. 
Brown, Robert (1773-1858), was a Scottish doctor and 
botanist. He discovered the nucleus in living cell A 
described in 1827 the agitation of microscopic pa ES 
known now as Brownian motion. He spent five yea! 
Australia and Tasmania as a botanical explorer. M. 
served as a curator at the British Museum, in Lon “di of 
He named the world's largest flower (Rafflesia M 
Sumatra, Indonesia), and began the study of ps d 
sils, using a microscope. He was born in Montrose 
Scotland. See also Suspension. work: 
Brown lung is a lung disease that affects ed p 
ers in cotton textile mills. The disease, also cal i enters 
sinosis, results from inhaling the cotton dust tha 


the air during processing. The dust contains fragments 
of bracts—the small leaves that surround the cotton 
boll-and other plant parts. These fragments are the 
main cause of brown lung. Inhaling plant parts from flax 
and hemp also may produce the condition. 

Workers who develop brown lung first experience 
symptoms after months or years of exposure to cotton 
dust. The symptoms include shortness of breath, a feel- 
ing of tightness in the chest, and, in many cases, cough- 
ing. 

At first, the symptoms usually occur only on the first 
day back at work after a weekend or holiday. Later, they 
may last all week. Continued exposure to cotton dust 
may permanently damage a worker's ability to breathe, 
especially the ability to exhale. 

Doctors diagnose brown lung from a patient's symp- 
toms and job history and by observing a decrease in 
breathing capacity after exposure to cotton dust. The 
only way to halt the progress of the disease is to end the 
victim's exposure to cotton dust. Contrary to its name, 
brown lung does not affect lung colour. 

Brown lung is becoming increasingly rare on account 
of greater automation and improved conditions in the 
textile industry. 

Brown recluse is a brownish, poisonous spider 
found in the United States. It is about 1 centimetre long 
and has a dark, violin-shaped mark on its back near the 
head. Unlike most spiders, the brown recluse has six 
eyes instead of eight. 

A few hours after a person is bitten by a brown rec- 
luse, the skin around the bite becomes red and swollen. 
In time, most of this tissue dies, leaving a deep sore that 
may take months to heal. The sore may leave a scar. Re- 
actions to the bite range from mild to severe. A few se- 
vere reactions result in death. 

Originally, the brown recluse lived only in the south- 
central United States. Today, it is occasionally found in 
mies Parts of the country. The spider, which can live a 
ong time without food or water, has probably been car- 
tied to other areas in shipping crates and boxes. It is 
Usually found out of doors under rocks, and indoors 
under furniture and in un- 


disturbed areas, Bites 
occur when people come 
nto contact with clothes, 
tig and other items in- 
fe ited by the spider. The 
rown recluse is active at 
hight. It spins a sticky, ir- 
regular web with threads 
in all directions. The spider 
Uses its poison to paralyse 


the insects it preys on. The 


des may live for days, 
Ep Wing the spider to eat 
la its leisure. The female 
qj 40 to 90 eggs at a time 
then encloses them in a thin, white silk egg sac. 
ieee classification: The brown recluse belongs to the 
Bro, jae family. It is Loxoceles reclusa. 
dons Snakes, to most Australians, are the common 
tralia's snakes of eastern Australia. They are among Aus- 
tém most dangerous snakes because of their ex- 
ely potent venom. Fortunately, they have relatively 
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Brown snakes are among the most dangerous snakes that live 
in eastern Australia. Their venom is extremely potent. 


small fangs and venom glands, and their victims have a 
fair chance of recovery. Common brown snakes average 
about 1.5 metres in length, but some grow to more than 
2 metres. They vary in colour from light grey or brown 
to almost black above. Their bellies are cream or yellow, 
with distinctive orange spots or blotches. They feed on 
lizards and small mammals. 

Scientific classification. The common brown snake be- 
longs to the family Elapidae. It is Pseudonaja textilis. 
Brown Swiss. See Cattle (Dairy cattle; picture). 
Brown-tail moth is an Old World species introduced 
to eastern North America. It is a serious pest on fruit 
trees, The moth has a wingspan of about 3.8 centimetres. 
Itis pure white with a brown abdomen that is tufted 
with brown hairs. Both male and female brown-tail 


moths fly well. 


mall, tough tents of 
he autumn. They spend the winter in the 


Caterpillars of the brown-tail moth spin s 
silk in tree branches in t 


tents. People destroy the insect pests by burning the tents. 
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The female brown-tail moth lays about 300 eggs in 
July. Caterpillars emerge from the eggs after two to 
three weeks and begin to eat. When small, they do 
much damage by eating leaves. In the autumn, when 
only partly grown, they spin small, tough tents of silk at 
the tips of twigs. They spend the winter in these tents. In 
spring, they leave the tents and begin eating again. 

When fully grown, the caterpillars spin loose co- 
coons and change into pupae. They develop into adult 
moths and emerge from their cocoons by July. The cat- 
erpillars are brown, mixed with orange to white, and 
have two bright spots on their backs. They are very 
hairy. Many of their hairs, as well as some hairs of the 
female moths, irritate human skin and cause a rash. Be- 
cause the wind may blow great quantities of the hairs 
about, they can be a serious problem. 

The number of brown-tail moths has decreased as a 
result of control measures by people, the attacks of par- 
asites, and cold winter weather. The insects can be de- 
stroyed by removing and burning the tents in winter. 
Other control measures are the same as for the gypsy 
moth (see Gypsy moth). 

Scientific classification. The brown-tail moth belongs to 
the tussock moth family, Lymantriidae. It is Euproctis chrysor- 
rhoea. 

See also Caterpillar; Moth; Tussock moth. 

Brown thrasher is a large, handsome bird of the 
eastern United States and Canada. The thrasher is noted 
for its beautiful song, much like that of the mockingbird. 
But, unlike the mockingbird, the thrasher sings in spurts 
of two or three notes with slight pauses. The song of the 
thrasher includes many notes and sounds that resemble 
those of a variety of other birds. 

The brown thrasher is about 30 centimetres long. Its 
head and back are reddish brown, while its breast is 
white with brown streaks. This bird's name probably 
came from its habit of “thrashing” its long tail up and 
down, especially when excited. 

The nest of the brown thrasher is usually built in 
bushes, in undergrowth, or on the ground. The thrasher 


A brown thrasher looks after its young, above. This attractive 
bird is closely related to the mockingbird. Like the mockingbird, 
the thrasher is noted for its lovely song. 


lays from three to six eggs. These eggs are bluish-white 
or greyish-white and have brown spots. The bird helps 
gardeners because it eats many harmful insects, 

Scientific classification. The brown thrasher belongs to the 
mockingbird family, Mimidae. It is Toxostoma rufum. 

See also Mockingbird. 

Browne, Charles Farrar. See Ward, Artemus. 
Browne, Sir Thomas (1605-1682), was an English au- 
thor and physician. His book Religio Medici is a collec- 
tion of his thoughts and opinions, mainly on religious 
subjects. Urn Burial is a study of various forms of burial, 
funeral ceremonies, and a philosophy of death and im- 
mortality, Browne's last major work, Christian Morals, 
continued the themes of Re/igio Medici. 

Thomas Browne was born in London and educated at 
Winchester College and Oxford. He travelled to study 
medicine and eventually settled in Norwich, in East An- 
glia, England. In 1671, King Charles Il went to Norwich 
and knighted Browne, who was a firm supporter of the 
monarchy. 

Brownian motion. See Brown, Robert; Suspension; 
Einstein, Albert (The papers of 1905). 

Brownie, in British folklore, is a helpful, kind-hearted 
creature. Brownies look like small, ugly men with 
shaggy hair and beards, They are called brownies be- 
cause they usually wear brown cloaks and hoods. 

Many brownies become attached to particular house- 
holds. At night while the family sleeps, they churn the 
butter, sweep the floors, and perform other chores. A 
family often sets out a plate of food in some hidden spot 
before bedtime for the brownie to keep him happy. But 
brownies sometimes make mischief. If offended, a 
brownie may break dishes, let the cows loose, or cause 
some other disturbance. 

Brownies accept no pay for their work. If a family lays 
out a new hood or cloak for a brownie, he may take of- 
fence and abandon the household. 

Browning, Elizabeth Barrett (1806-1861), was à r 
mous poet of Victorian England. During her lifetime, she 
was more admired as a poet than was her husband, 
Robert Browning. Today, his reputation is much higher 
than hers. She is best known for her romance with 
Browning, and only her Sonnets from the Portuguese 
are widely read. See Browning, Robert. 

Elizabeth Barrett was born in Durham, England. She 
was educated at home, and learned classic Greek, p 
and several modern languages at an early age. Her Be 
ther ruled his family harshly, but he was proud of E 
beth's accomplishments. In 
1819, he arranged for the 
printing of a long poem 
written by his 13-year-old 
daughter. 

In 1821, Elizabeth in- 
jured her spine in a fall. 
Her condition was aggra- 
vated by the shock of her 
brother's drowning in 
1838, and she became, d 
seemingly, a permanent in- y 
valid. She spent most of 
her time in a darkened 
room, where she wrote po- 
etry and many letters. Ro- 


f chalk drawing (859b 

‘of chalk drawing er 
Pld Talfourd; ‘National Por 
Gallery, London. 
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bert Browning admired her Poems (1844) so much that 
he wrote to her. More letters followed. They met and 
became engaged in 1845. Elizabeth's father violently op- 
posed their marriage, but they were married secretly in 
1846. They soon ran off to Italy, where Elizabeth's health 
improved remarkably. 

For the remainder of her life, Elizabeth lived in the 
villa of Casa Guidi, overlooking Florence in Tuscany, 
Italy, Her son was born there in 1849. At the villa, Eliza- 
beth and her husband entertained many famous English 
and American artists and writers. 

The diction and rhythm of Elizabeth's poems have an 
attractive, spontaneous quality, though some may seem 
overly sentimental. Her best poems appear in Sonnets 
from the Portuguese (1850). These poems are not trans- 
lations, but a sequence of 44 sonnets recording the 
growth of her love for Browning. He often called her 
"my little Portuguese" because of her dark complexion. 
The 43rd sonnet is Elizabeth's most famous poem. It be- 
gins: "How do | love thee? Let me count the ways.” 

Elizabeth wrote many poems protesting against what 
she considered unjust social conditions. “The Cry of the 
Children" (1843) attacked the misuse of child labour in 
England. She also wrote works appealing for political 
freedom for Italy and other countries controlled by for- 
elgn countries. 

Browning, John Moses (1855-1926), invented and 
designed more successful firearms than any other 
American. He became internationally famous for design- 
ing and inventing automatic arms, including the Brown- 
ing automatic rifle, also called BAR. He made his first 
gun from scrap metal at the age of 13. In 1879, he re- 
ceived his first patent—for a single-shot rifle. From then 
on he designed a series of pistols, rifles, and shotguns. 
The US. Army adopted his machine gun in 1895. Several 
European countries used his firearms. Browning was 
born in Ogden, Utah, U.S.A. 
Browning, Robert (1812-1889), was one of the great- 
n poets of Victorian England. Browning's works reflect 
E robust optimism and his faith in the value of human 
e. In his verse play Pippa Passes (1841), Browning 
Stated his belief that "God's in His heaven—All's right 
with the world!” 
! Prowning's life. Browning was born and grew up in 
Eh leasant suburb of London. His father had a library of 
BO volumes in several languages. The library became 
Reet source of young Robert's education. Brown- 
{98 courtship of Elizabeth Barrett and their marriage in 
aes is one of the world’s most famous romances (see 
fro Wning, Elizabeth Barrett). The couple lived in Italy 
den 1846 until Elizabeth's death in 1861. Browning then 
m e to London with their young son. He did not 
40 eve recognition as a great poet until he was almost 
tt Years old. For the rest of his life he was an honoured 
erary figure. 
po wning: s poems. Browning published his first 
sid n Pauline, in 1833. He wrote many narrative poems 
Ki Plays before developing his best-known style, the 
Egi: monologue. In his monologues, he spoke in 
hier of some imaginary or historical character. The 
Šit ction Men and Women (1855) includes many of his 
an monologues. His most ambitious work, The Ring 
(d the Book (1868-1869), tells in 12 monologues the 
"Y of a Roman murder case of the 16005. 


Brubeck, Dave 595 
Browning had a particu- — 
lar fondness for people 
who lived during the Ren- 
aissance. Two poems in 
Men and Women, "Fra 
Lippo Lippi" and "Andrea 
del Sarto,” are about Ren- 
aissance painters. Most of 
Browning's monologues 
portray people at dramatic 
moments in their lives. By 
entering into the lives of so 
many people, he satisfied, 
at least partly, the desire 
he stated in Pauline—to "be 
all, have, see, know, taste, 
feel, all." 

Some of Browning's characters are good, and some 
are evil. With both, he indirectly expressed belief in the 
value of action, and dislike of passive behaviour. In "The 
Statue and the Bust" (1855), he condemned “the unlit 
lamp and the ungirt loin." His works also affirmed his 
faith that life's imperfections and strivings are only a 
prelude to the perfection of the afterlife. In "Andrea del 
Sarto,” he wrote: “Ah, but a man's reach should exceed 
his grasp,/Or what's a heaven for?” 

Although Browning's ideas are important in them- 
selves, the rough verse pattern and rapid movement of 
his poems are just as important. These qualities show 
Browning's respect for physical energy and action, At its 
best, his verse admirably expresses a spiritual and bod- 
ily vitality, as in the poem “How They Brought the Good 
News from Ghent to Aix’ (1845): 


Detail of a drawing (1858) by 


Field Talfourd; National Portrait 
Gallery, London. 


Robert Browning 


I sprang to the stirrup, and Joris, and he; 
1 galloped, Dirck galloped, we galloped 
allthree... 


See also Pied Piper of Hamelin. 
Brownlow Medal. See Australian Rules football 


(Awards for players). 

Brownout. See Electric power (Providing reliable 
service). 

Broxbourne (pop. 79,500) is a local government dis- 
trict in Hertfordshire, England. Lying on the fringes of 
Greater London, Broxbourne is a mainly residential area 
for people working in London. The districts industries 
include electrical engineering, pharmaceuticals, and 
warehousing and distribution. Towns in the district in- 
clude Cheshunt, Hoddesdon, and Waltham Cross, site of 
one of the Eleanor Crosses (see Eleanor Crosses). West- 
ern Broxbourne has fine woods and parkland. See also 
Hertfordshire. 

Broxtowe (pop. 104,600) is a local government district 
in Nottinghamshire, England. It includes Eastwood and 
the industrial area of Beeston and Stapleford. Much of 
the district is a green belt (conservation) area. Coal min- 
ing, the chief industry, has gone on in the district for 700 
years. Beeston, the districts administrative centre, has 
factories that make pharmaceuticals and telecommuni- 
cations equipment. D. H. Lawrence was born at East- 
wood. See also Nottinghamshire. 

Broz, Josip. See Tito, Josip Broz. 

Brubeck, Dave (1920- ), is an American pianist 
and composer who led one of the most popular jazz 
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combos of the 1950's and 1960's. Brubeck's forceful, har- 
monically intricate piano style and diverse compositions 
reflect his early studies with the classical composers Da- 
rius Milhaud and Arnold Schoenberg. In 1951, Brubeck 
founded a quartet featuring Paul Desmond, an alto saxo- 
phonist noted for the lyri- 
cism and fluency of his 
playing. The group toured 
and recorded until 1967. It 
introduced such Brubeck 
compositions as “In Your 
Own Sweet Way,” "The 
Duke,” and “Blue Rondo a 
la Turk,’ as well as Des- 
mond' “Take Five.” The 
quartet became famous for 
its mastery of difficult time 
signatures. 

David Warren Brubeck 
was born in Concord, Cali- 
fornia, U.S.A. Among his 
most ambitious compositions are The Real Ambassa- 
dors (1962), a musical play; The Light in the Wilderness 
(1968), an oratorio; and The Gates of Justice (1969), a can- 
tata. During the 1970's and 1980's, Brubeck frequently 
performed in a quartet with his three sons. 

Bruce, Sir David (1855-1931), a British surgeon, de- 
voted his life to the study of tropical diseases. He dis- 
covered the bacillus of undulant fever in 1886, and 
showed that it was carried in goat's milk. Later, in Africa, 
he isolated the germ of sleeping sickness, and showed 
that it was transmitted by the tsetse fly. He was an au- 
thority on tetanus and trench fever. Bruce was born in 
Melbourne, Australia, and studied medicine in Edin- 
burgh and Berlin under Robert Koch (see Koch, Robert). 
Bruce, James. See Elgin, Earl of. 

Bruce, Mary Grant (1878-1958), an Australian author, 
was famous for her Billabong books, children's novels 
about the Linton family of Billabong Station, in north- 
eastern Victoria, Australia. A Little Bush Maid (1910) was 
the first of almost 40 books, which became Australia's 
most popular girls’ books. Her books deal with simple 
adventure and romance. Their backgrounds are bush 
and station life. She was born in Sale, in Victoria. 
Bruce, Robert (1274-1329), a gallant Scottish king, 
spent most of his life trying to free his country from Eng- 
lish rule. A legend is told of Bruce hiding from his ene- 
mies. He was lying on a bed in a wretched hut. On the 
roof above him, Bruce saw a spider swinging by one of 
its threads. It was trying to swing itself from one beam 
to another. It tried six times and failed. Bruce realized 
that he had fought the same number of battles in vain 
against the English. He decided that if the spider tried a 
seventh time and succeeded, he also would try again. 
The spider's seventh attempt was successful. Bruce took 
heart, and went forth to victory. 

Early in his career, Bruce, then Earl of Carrick, swore 
allegiance to Edward I, king of England (see Edward [I] 
of England). However, he occasionally changed sides 
and later aided the patriot William Wallace (see Wal- 
lace, Sir William). In 1306, Bruce was involved in the 
death of “Red Comyn,” who was a rival for then vacant 

Scottish throne (which Bruce's grandfather had vigor- 
ously claimed, unsuccessfully, in 1290). Six weeks later 
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Bruce had himself crowned king. This action led to 
armed conflict with the English, who defeated Bruce, 
However, Bruce escaped to Ireland, leaving his enemies 
to believe he was dead. 

The next spring, he landed in Carrick, and defeated 
the English. Within two years, he had gained control of 
almost all of Scotland. Then he advanced into England, 
destroying everything as he went. In 1314, the English 
invaded Scotland but Bruce's forces defeated them ina 
battle at Bannockburn (see Bannockburn, Battle of). 
Under Edward III, England finally recognized Scotland's 
independence and the right of Bruce to the throne, as 
King Robert I, in 1328. Bruce died about a year later. 
Bruce, Stanley (1883-1967), Lord Bruce of Mel- 
bourne, served Australia as prime minister from 1923 to 
1929. This period in Australia's history was one of rela- 
tive calm and prosperity. 

Early life. Stanley Melbourne Bruce was born at Mel- 
bourne in 1883. His father was a successful business- 
man. Stanley went to Melbourne Grammar school, 
where he distinguished himself at sport and became 
school captain. In 1902, he went to Cambridge Univer- 
sity, in England, and in 1907, he became a barrister in 
England. In 1913, he married Ethel Anderson, an Austral- 
ian girl from Melbourne. During World War |, Bruce 
served with distinction at Gallipoli. He was wounded 
twice and was decorated with the Military Cross. 

Member of parliament. In 1917, Bruce returned to 
Australia. Soon after, he was chosen as Nationalist par- 
liamentary candidate for the seat of Flinders in Victoria. 

Prime minister. In 1923, Bruce became prime minis- 
ter. He replaced William Morris Hughes, who lacked the 
support of the Country party. Bruce and the Nationalists 
formed a coalition with the Country party, led by Earle 
Page. The coalition, known as the Bruce-Page govern- 
ment, lasted until 1929. i 

Bruce soon showed that he had a capacity for organi- 
zation and parliamentary management. He was perhaps 
the least perturbable prime minister Australia has ever 
had. His government established the tariff board. n 
group was set up to advise Parliament on how muc ^ 
protection should be offered to Australian industry. i^ 
Development and Immigration Commission was kn 
lished under Bruce's government. Between 1921 an fi 
1929, this commission succeeded in bringing more tl i 
200,000 assisted migrants to Australia. Bruce's goxo d 
ment also established the Council for Scientific an a 
dustrial Research (now CSIRO). The establishment a 
Loan Council in 1924 and the passing of the Financia 
Agreement Bill of 1927 placed commonwealth-state 
lations on a sound and permanent basis. a 

The Conciliation and Arbitration Bill of 1928 we A 
able to stop growing industrial unrest. Bruce wanted 
federal government to withdraw from this area. m iam 
a small group of government supporters, led by This 
Morris Hughes, voted with the Labor opposition. , 
action led to the downfall of the Bruce-Page go 
ment. An election for the House of Representatives $ 
held on Oct. 12, 1929. The Labor Party was eura n 
office. Bruce was among those who lost their sea x 
1933, he went to London as Australian high com in 
sioner. He was created Viscount Bruce of Melbour 
1947. He died in England in 1967. 

See also Page, Sir Earle. 


Brucellosis is an infectious disease that occurs world- 
wide in both human beings and animals. It is caused by 
bacteria called Brucella. Symptoms of brucellosis in- 
clude fever, discomfort, weakness, and a loss of weight. 
The disease is also known as undulant fever and Malta 
fever. 

Cattle, goats, and pigs are the principal carriers of 
brucellosis among domestic animals. Sheep, guinea 
pigs, chickens, dogs, and horses are less common 
sources, Brucellosis also occurs in many wild animals, 
including bison, buffaloes, caribou, chamois, deer, elk, 
foxes, moose, and reindeer. 

Human beings can develop brucellosis either by con- 
suming dairy products contaminated by Brucella or by 
working with or around infected animals or their raw 
meat. The disease is common among slaughterhouse 
workers, veterinary surgeons, ranchers, and farmers. 

The bacteria enter the body through the person's skin or 
mouth. Slaughterhouse workers may inhale airborne 
bacteria. 

Most human brucellosis cases are caused by direct 
contact with infected animals. Brucellosis in humans is 
best prevented by controlling the disease in animals. 

The disease has been significantly reduced in cattle by 
vaccinating calves and by killing infected adult animals. 
Pasteurization has greatly reduced the number of bru- 

cellosis cases caused by contaminated milk. 

Doctors effectively treat human brucellosis with any 
of several antibiotics, including rifampicin, tetracycline, 
and streptomycin. However, many patients suffer re- 
lapses, In addition, a patient may have the disease for 
months or years before proper diagnosis and treatment 
are established. 

Bruch, Max (1838-1920), was a German composer. He 
Wrote almost 100 compositions in a variety of forms, but 
only a small number are generally performed today. 
These include the first of three violin concertos (in G 
Minor, final version 1868); the Scottish Fantasy for violin 
and orchestra (1880); and Ko/ Nidre/ (1881), a work for 
cello and orchestra based on Hebrew melodies. Bruch's 
ae works include three operas; many songs and cho- 
E Works; and music for orchestra, keyboard, and cham- 
m groups. Although Bruch lived into the 19005, his 
ul e remained a product of the 1800s. His compositions 
ere romantic, easily understood, and influenced by 
folk music, 
rf jae was born in Cologne, Germany. By the age of 
is was composing chamber music and orchestral 
e s. For much of his life, he was a composer, conduc- 
s and teacher in Cologne, Breslau, and other German 
i 5. He also taught in Liverpool, England. He served as 
qrofessor of music composition at the Berlin Academy 
om 1891 to 1910. 
spams Anton (1824-1896), was an Austrian com- 
Me of the romantic period. Bruckner was admired in 
fi cs as an organist and church composer. Today, he 
moe more for his nine symphonies. He began 
i Postig them in 1865. They reveal the influence on 
= ner of the music of Richard Wagner. 
ruckner developed a unique style. His music is 


ighly repetitive and his symphonies are extremely long. 


po. eeply religious man, Bruckner felt that he was com- 
RET them to the glory of God. Symphony No. 7 (1884) 
the unfinished Symphony No. 9 (three movements 
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composed from 1891 to 
1894) are the most appreci- 
ated of his symphonies. 

Bruckner was born in 
Ansfelden, Austria. From 
1855 to 1861, he took ex- 
tensive training in the mu- 
sical technique known as 
counterpoint. Until 1861, 
Bruckner worked as a 
schoolmaster and organist 
and composed nothing of 
importance. He moved to 
Vienna in 1868. From that 
year until 1891, he taught 
music theory and organ at the Vienna Conservatory. 
Bruegel, Pieter, the Elder (1525?-1 569), was a Flem- 
ish painter. He painted religious subjects and scenes of 
everyday life, and he created designs for engravings. 

Some of Bruegel's paintings are highly detailed works 
that show large numbers of peasants engaged in festive 
activities. These paintings include The Peasant Dance 
(about 1566), The Wedding Feast (about 1566), and The 
Wedding Dance (1566), Other paintings present pan- 
oramic views of landscapes filled with peasants en- 
gaged in many different activities. Examples include The 
Battle Between Carnival and Lent (1559), The Netherland- 
ish Proverbs (1559), and Children’s Games (1560). These 
brightly coloured paintings portray many descriptive 
details of life and dress in Bruegel's day. The peasants 
portrayed are anonymous, stocky, sometimes coarse fig- 
ures, Such paintings reflect the influence of proverbs 
and parables in which the peasants’ activities symbolize 
the folly Bruegel saw in humanity in general. Some of 
the works demonstrate a moral about the behaviour of 
human beings. Others appear to make gentle, some- 
times humorous observations about human nature. 

Bruegel's Triumph of Death (about 1562) is an exam- 
ple of a painting with a moral. It shows an army of skele- 
tons swarming over a war-torn landscape, killing people 
and dragging them to hell. The scene provides a chilling 
vision of mass destruction. Bruegel may have been com- 
menting on the religious wars that were then taking 
place, or warning people to reform before facing death. 
This painting may also have been influenced by the pes- 
simistic images of the Dutch painter Hieronymus Bosch. 

In 1565, Bruegel completed a series of paintings that 
portray the seasons. Five of these paintings still exist. 
They show peasants working in beautiful landscape 
backgrounds of fields, hills, mountains, and rivers that 
stretch to the horizon. Bruegel carefully portrayed both 
the activities of the peasants and the particular charac- 
teristics of nature during each season. The peasants ap- 
pear united with nature as elements in the life cycle. 
One of the series, Return of the Hunters, is reproduced 
in the Painting article. 

Bruegel was born in either the Netherlands or Bel- 
gium. He spent much of his career working in the Bel- 
gian cities of Antwerp and Brussels. During his lifetime, 
he became famous largely through engravings made 
from his works. Bruegel had two sons, Jan the Elder and 
Pieter the Younger, who became noted painters. 

See also Painting (The Renaissance in Flanders); 


Tower of Babel (picture). 
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Bruges 


Oil painting on oak panel (1560); Kunsthistorisches Museum, Vienna 


Pieter Bruegel the Elder painted Children’s Games against the background of a Flemish town. 


Bruges (pop. 118,218) is a picturesque city in Belgium. 
Its name in Flemish is Brugge. The city lies about 90 kilo- 
metres northwest of Brussels (see Belgium [political 
map). The city's most important products include lace, 
textiles, and metals. Breweries, distilleries, shipyards, 
and tourism provide work for many of its people. 

The name of this ancient town means city of bridges. 
Many bridges cross the network of canals flowing 
through Bruges. Buildings dating back to the Middle 
Ages, and beautiful carvings and paintings in these 
buildings, attract visitors to the city. The Market Hall, 
which was built in the 12005, has a bell tower with 47 
bells. The city's Gothic town hall was built in the 1300's. 

Bruges was founded in 865. From 1240 to 1426, 
Bruges was one of the most important cities in all Eu- 
rope. It traded with the Hanseatic League (see Hanseatic 
League) and Venice. 

See also Belgium (picture); City (picture: Cities in 
Flanders). 

Bruhn, Erik (1928-1986), a Danish ballet dancer, was 
considered by many experts to be the most perfect 
dancer of his time in technique and style. His dancing 
combined strict classical form with vivid dramatic char- 
acterization. Bruhn's greatest roles included the male 
leads in Giselle, La Sylphide, Miss Julie, Night Shadow, 
Les Sylphides, Swan Lake, and the great classic pas de 
deux (dances for two persons). 


Bruhn was born in Copenhagen, Denmark. He wo 7 
trained at the school of the Royal Danish Ballet, and be 
came a leading dancer with the company in 1949. Bi 
danced with many companies throughout the va di 
fore retiring as a performer in 1970. Bruhn serve E tie 
rector of the Royal Swedish Ballet from 1967 to ae + Nae 
settled in Canada in 1975 and became director of tl w ) 
tional Ballet of Canada in 1983. In this position, Bruhn 
vision centred on the development of new Carad 
choreography. He also challenged younger dancer: 
the company by giving them leading roles. t 
Bruise is T RIY on the surface of the body pee 
duced by a sharp blow or fall. Usually the skin is i a 
torn. If the skin breaks and bleeds, the injury is a 
laceration. Pain and redness occur with the swel tes 
Then the bruise becomes black and blue pee 
seeps from injured blood vessels into the he a 
the skin changes to greenish-yellow and finally enis 
normal colour as the blood breaks down to pig™ ee 
that are absorbed gradually into the bloodstreue 
packs help relieve painful bruises. A severe brui. 
should be treated by a doctor. 
Brummell, George Bryan (1778-1840), 
lish dandy known as Beau Brummell. He set $ 
men's clothes and manners for 20 years. He st of the 
Eton College, where he attracted the attention ce made 
Prince of Wales, later King George IV. The prin 


was an Eng- 
tyles for 
udied at 


him an officer in his own 
regiment, the Tenth Hus- 
sars, After a few months at 
Oxford University, Brum- 
mell was left moderately 
wealthy by the death of his 
father. He then set up ele- 
gant bachelor quarters in 
london and won the admi- 
ration of the fashionable 
world, But his gambling 
and extravagant living soon 
plunged him into debt. He 
fled to France to escape his 
creditors in 1816. In 1830, 
he became consul in Caen, France. He was jailed for 
debt in 1835. Brummell died in France while in a mental 
institution. He was born in London. 

Brunel is a small country in Southeast Asia. It lies on 
the north coast of the island of Borneo. The people of 
Brunei enjoy a high standard of living, mainly because 
of the country's valuable offshore petroleum deposits. 
Brunei covers 5,765 square kilometres and has a popula- 
tion of 299,000. Its official name is Brunei Darussalam, 
which means Brunei, Abode of Peace. Bandar Seri Bega- 
wan is its capital and largest city. 

Brunei was a protectorate of Great Britain from 1888 
to 1984, when it became an independent country. The 
hasic unit of money is the Brunei dollar. For a picture of 
Brunei's flag, see Flag (Flags of Asia and the Pacific). 

Government. Brunei's government is headed by a 
monarch called a sultan. The sultan is chosen for life by 
à council of succession. Sir Muda Hassanal Bolkiah, who 
has been the sultan since 1967, also serves as the coun- 
trys prime minister, minister of finance, and minister of 
home affairs. Several members of his family hold high 
positions in the government. Various advisory and legis- 
lative councils assist the sultan in operating the govern- 
ment. The sultan appoints council members. Brunei has 
one political party, the National Democratic Party. 

Brunei is divided into four administrative districts for 
the purposes of local government. Each has a district 
council. The sultan appoints the members of the district 
Councils, 

, Brunei's highest court is the supreme court. It con- 
sists of a chief justice and several commissioners, who 
are appointed by the sultan. 

People. About 70 per cent of Brunei's people live in 
urban areas, and about 30 per cent in rural areas. About 
two-thirds of the people are Malays. Chinese, the largest 
Minority, make up about a fourth of the population. 
Most Bruneians speak Malay, the official language. But 
English and Chinese are also used. Nearly all the Malays 
are Muslims. Most of the Chinese are Christians, and a 
Small percentage are Buddhists. 

t ost Bruneians in urban areas wear clothing similar 

D that worn by people in Western countries. But many 
à uslim women wear outfits of long skirts and long- 

leeved blouses. In rural areas, many men and women 
er loose shirts and sarongs, which are long pieces of 
ded worn as a skirt and tied at the waist. Many people 
i € cities live in modern houses or apartment build- 
Ak made of brick or stone. Most houses in the rural 

eas are wooden and have thatched roofs. 


George Bryan Brummell 
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Bruneians enjoy a high standard of living. There is rel- 
atively little unemployment. The government provides 
free schooling and medical services. Chinese people 
own most of the businesses. However, less than 10 per 
pis ofthe Chinese in Brunei have been granted citizen- 
ship. 

Most Bruneian children finish primary school and 
many go on to secondary school. The first university in 
the country, the University of Brunei Darussalam, 
opened in 1985, Brunei also has teachers colleges and 
vocational schools. Many Bruneians study at foreign uni- 
versities. The government pays for their education. 

Land and climate. Brunei borders the South China 
Sea on the north. The rest of Brunei is surrounded by 
Malaysia. Most of it is flat, and the interior is heavily 
wooded. The Brunei River flows through Bandar Seri 
Begawan. 

Brunei has a tropical climate with average monthly 
temperatures of about 27' C. Rainfall averages about 250 
centimetres a year along the coast and about 320 centi- 
metres inland. 

Economy. Petroleum and natural gas found beneath 
the coastal waters of Brunei have brought wealth to the 
country. Petroleum, petroleum products, and natural 
gas found with petroleum account for almost all the 
country's exports. Brunei has small agricultural, fishing, 
forestry, and manufacturing industries. 

The petroleum and gas industry employs only about 
10 per cent of the country's labour force. About 50 per 
cent of the labour force works for the government, the 
largest employer by far. 

Brunei's petroleum and gas reserves are expected to 
last only until the early 2000s. The government owns 
part of the petroleum and gas industry and receives 
much revenue from it. When Brunei runs out of petro- 
leum and gas, the government may not be able to afford 
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Brunei's petroleum industry is the basis of the country's 
economy. These workers are operating a petroleum pumping 
station in Seria, a town on Brunei's coast. 


to pay the large numbers of employees it now has. The 
government encourages the creation of more jobs in 
private businesses and in agriculture. 

Brunei's chief trading partners include Japan, Singa- 
pore, and the United States. Brunei is a member of the 
Association of Southeast Asian Nations (ASEAN), which 
also includes Indonesia, Malaysia, the Philippines, Sin- 
gapore, and Thailand. Brunei trades with other ASEAN 
nations. See Association of Southeast Asian Nations. 

History. Brunei is mentioned in Chinese writings as 
early as the A.D. 600s. By then, it was an important trad- 
ing centre. The first sultan of Brunei came to power in 
the 12005. During the 1400's and 15005, Brunei was a 
powerful country that controlled most of the north coast 
of Borneo and parts of the southern Philippines, In the 
1600s and 1700's, Brunei supported pirates who at- 
tacked European trading ships in Southeast Asia. 

Great Britain took control of most of northern Borneo 
in the 18005 to protect its shipping lanes between China 
and India. Brunei lost much of its land and power. In 
1888, Britain made Brunei a British protectorate. By then, 
Brunei had been reduced to roughly its present size. 

The discovery of oil off the coast in 1929 brought 
wealth to Brunei. In the early 19605, political unrest led 
the sultan to abolish political parties, Only one political 
Party is allowed to operate today. Brunei became an in- 
dependent country on Jan. 1, 1984, Although prosper- 
ous, it faces the need to build up other economic activi- 
ties before its petroleum runs out. 

Brunel is the name of two engineers, father and son, 
known for their work in Britain. 

Sir Marc Isambard Brunel (1769-1849) was an archi- 
tect and civil engineer. In 1824, he formed a company to 
make a tunnel under the River Thames at Rotherhithe, in 
London. The tunnel was completed in 1843. In the early 
1800s, he made some of the earliest mass-production 
machinery, which he used to make ships’ pulley blocks 
at Portsmouth Harbour in England. He also designed the 
Bowery Theatre and a cannon factory, both of which are 
in New York City. 

Brunel was born at Hacqueville, in Normandy, France. 
He fled to New York City from the French Revolution in 
1793. He sailed to England in 1799. Brunel was knighted 
in 1841. 


Sir Marc Brunel Isambard Kingdom Brunel 
Isambard Kingdom Brunel (1806-1859) was a bridge 
and railway engineer. In 1831, he designed the Clifton 
suspension bridge over the River Avon, in Bristol, Eng- 
land. Work on the bridge started in 1836, but was aban- 
doned for lack of funds. It was eventually completed in 
1864. He also built the Hungerford bridge over the River 
Thames, completed in 1845, and the Tamar bridge over 
the River Tamar, in south-west England, completed in 
1859. In 1833, he was appointed engineer to the Great 
Western Railway. He constructed railways in Italy, and 
was consultant for railways built in Australia and Asia. 


as towed to 
(it s the Clifton 


Great Britain, designed by Isambard Brunel, was 
Bristol, England, in 1970 for restoration. Above it i: 
Suspension Bridge, also designed by Brunel. 


In the 1840's, Brunel designed the Great Britain, which 
was the first iron-built steamship to be screw-propelled 
across the Atlantic. The Great Britain made its first trans- 
atlantic crossing in 1845. 

During the 1850's, Brunel worked on the Great East- 
em, the largest steamship to have been built at that time. 
The work and worry of building the Great Eastern broke 
Brunel's health, and he died soon after the start of its 
trial voyage in 1859. 

Isambard Brunel was born at Portsmouth, in Hamp- 
shire, England. In 1823, he joined his father in working 
onthe Rotherhithe Tunnel, under the River Thames. 

See also Ship (History: Ships of iron). 

Brunelleschi, Filippo (1377?-1446), was the first im- 
portant architect of the Italian Renaissance. He devel- 
oped techniques for lifting construction materials into 
position and for creating domes. Brunelleschi designed 
and supervised the raising of the dome over the Cathe- 
dral of Florence (see Architecture [Renaissance archi- 
tecture (picture]). The influence of Brunelleschi's study 
of classical Roman architecture appears in his many 
noted buildings in Florence. They include the Foundling 
Hospital, the churches of San Lorenzo and Santo Spirito, 
and the Pazzi Chapel. 

Brunelleschi was born in Florence, Italy. He began his 
career as a goldsmith and started to practise architec- 
ture in 1418. His interest in mathematics led to his inven- 
tion of /inear perspective, a mathematical system for 
showing depth on a flat surface. 

Brunhild is a mythical heroine who appears in Ger- 
man legends dating from the A.D. 400s. The legends 
Were not written until the 1100s, when they appeared in 
Iteland and southern Germany. The oldest story is Scan- 
dinavian, told in the poetry of the Edda and the prose of 
the Volsunga Saga (see Edda), In this version, Sigurd 
fescues Brunhild from a magic sleep imposed by Odin. 
later, he marries Gudrun and helps her brother, Gun- 
nar, win Brunhild. When Brunhild discovers this treach- 
ry, she has Sigurd killed. A different version is found in 
the German Nibelungenlied. German composer Richard 
poner: operatic treatment of her, as Brünnhilde in the 
E. of the Nibelung, builds on the Scandinavian ver- 
on. Brunhild's name is also spelled Brynhild, See also 
Nibelungenlied; Valkyrie. 
Bonner, Thomas (1821-1874), was a British explorer 
» Surveyor who made the first extensive explorations 
In the West Coast region of the South Island of New 
Bland. In 1846, he began his most famous expedition, 
pni he travelled from Nelson to Titira Point, in 
Rem Westland, and back to Nelson in a total of 550 
b He and his party suffered great hardship on this 


pme Giordano (1548-1600), was one of the most 
nent philosophers of the Renaissance. His thought 
fa yombination of philosophy, religion, mysticism, and 
Indi * Bruno wrote poems, treatises (formal works on 
ce Vidual subjects), and dialogues. He developed a con- 
Pt of “heroic love—an ideal love of God accompanied 
Ruttering of heroic proportions because of our sepa- 
on from God during our earthly lives. 
d SE was born in Nola, Italy, near Naples. At the age 
Rou he joined the Dominicans, a Roman Catholic reli- 
ia S order, His restless spirit and critical mind led him 
Question church teachings and to leave the Domini- 
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cans. Bruno travelled through northern Italy, working as 
a tutor. He then went to Geneva, Switzerland, where he 
converted to Calvinism for a short time. Later, he went to 
France, England, and then to Germany, where he briefly 
converted to Lutheranism. Bruno's tendency to criticize 
established philosophies and religions brought him into 
conflict with his powerful patrons and church leaders. In 
1600, he was sentenced to death as a heretic by a court 
of the Inquisition (see Inquisition). He was burned alive 
in Rome. 

Brunswick was the name of a distinguished German 
family descended from the Welf family (see Guelphs 
and Ghibellines). The German spelling of the name is 
Braunschweig. Great Britain's present line of monarchs 
is descended from a branch of Brunswick dukes that 
lived in Hanover, Germany, called the Brunswick- 
Lüneburg branch. 

The House of Brunswick was founded in the early 
1200's by William, son of Henry the Lion, Duke of Saxony 
and Bavaria. The lands of Brunswick and Lüneburg were 
combined into a single duchy (territory) in 1235, when 
Otto the Child, a son of William, became the first Duke 
of Brunswick and Lüneburg. The title of Duke of 
Brunswick was later used by the ruling Brunswick- 
Wolfenbüttel branch, after the Brunswick-Lüneburg 
branch assumed the more prestigious title of electors of 
Hanover in 1708. 

In 1714, Elector George Louis of Hanover succeeded 
to the throne of Britain as George |. He was the cousin 
and closest Protestant relative of Britain's Queen Anne, 
who died that year. (British law prohibited a Roman 
Catholic from being the country's monarch.) The 
Brunswick-Wolfenbüttel branch ruled the Duchy of 
Brunswick until 1884. Prussian regents governed it from 
1885 to 1913, when Duke Ernest Augustus, a descendant 
of the Brunswick-Lüneburg branch, was allowed to rule. 
He gave up this position in 1918. 

Brush is a device with hair, bristle, wire, or fibre, usu- 
ally set in a handle or in a round hub that attaches to a 
power tool. Commonly used brushes include hair- 
brushes, toothbrushes, and paintbrushes. 

Most brush handles are made of wood, metal, or 
plastic. Hairs come from horses, camels, badgers, and 
other animals. Bristles come from pigs, and wires are 
made chiefly of steel. Artificial bristles are made of 
nylon or other plastics. Brushes can also be made from 
natural plant fibres such as palmetto la tropical fan 
palm). 

See also Paint (Applying the paint. 

Brussels (pop. 137,738; met. area pop. 989,877) is the 
capital of Belgium. For location, see Belgium (political 
map). Brussels ranks as the country's fifth largest city, 
but together with its suburbs it makes up the country's 
largest metropolitan area. Brussels is a centre of interna- 
tional economic and political activity. Several interna- 
tional organizations, including the European Union (EU) 
and the North Atlantic Treaty Organization (NATO), have 
headquarters in or near the city. 

Metropolitan Brussels is officially a bilingual (two- 
language) area. Both Dutch and French, the two official 
languages of Belgium, are used for education and pub- 
lic communication. However, French is the everyday lan- 
guage of most of the people. The city is called Brussel in 
Dutch and Bruxelles in French. 
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Brussels, the capital of Belgium, has many buildings hundreds 
of years old. Those near the market square above were built in 
the 1600s to house craft and merchant guilds. 


The city is heart-shaped, with the oldest section, 
called the /ower city, in the centre. The lower city in- 
cludes the Grand Place, the main square of Brussels. The 
square is bordered by elaborately decorated buildings 
constructed during the 1600s to house merchant and 
craft guilds (associations), Brussels’ town hall, which 
dates from the 14005, also faces the square. East of the 
lower city is the upper city, which has many important 
buildings erected during the 1800's and early 19005. It 
includes the royal palace, the parliament and other gov- 
ernment buildings, and elegant residential neighbour- 
hoods. Modern neighbourhoods and suburbs also sur- 
round the upper and lower cities. 

The Free University of Brussels is actually two institu- 
tions, one for French-speaking students and the other 
for those who speak Dutch. Cultural attractions in Brus- 

* sels include the Museum of Fine Arts, the Museum of 
Modern Art, the Museum of Natural History, and the Al- 
bert | Library, The Théátre de la Monnaie offers per- 
formances of operas and ballets, 

Economy. Brussels is the centre of Belgium's bank- 
ing, insurance, and transportation industries, Many of its 
people work for the government or for agencies of the 
European Union. Products of Brussels include ceramics, 
chemicals, drugs, processed foods, Paper, and textiles. 
Brussels is a crossroads on the European railway and 
motorway networks, and an international airport serves 
the city. 

History. Historians do not know when Brussels was 
founded. By the A.D. 9005, however, the city had be- 
come an important stopping point on trade routes link- 
ing western Germany and northern France. For centu- 
ries, Brussels was part of empires controlled by foreign 


rulers, including the Burgundians (independent before 
they became annexed to France in 1482), Spaniards, Aus- 
trians, French, and Dutch. It became the capital of Bel- 
gium when the country gained independence in 1830, 
German troops occupied Brussels during World War | 
(1914-1918) and again during World War II (1939-1945), 
but the city suffered relatively little damage either time, 
Relations between Dutch-speaking and French- 
speaking Belgians have been tense throughout Belgium 
since the late 18005. The bitterness increased after 
World War Il (see Belgium [History]. From 1967 to 1971, 
Belgium changed its constitution in an effort to deal 
with the country's language problem. The revised con- 
stitution made metropolitan Brussels a bilingual area. 
The constitution also divided Belgium into three eco- 
nomic regions, of which metropolitan Brussels is one. 
See also Architecture (picture: The Palais Stoclet); 
Belgium (pictures). 
Brussels griffon is a Belgian toy dog with a distinct 
monkeylike face. It is a small, squarish dog, with a large 
head, very large black eyes, and a prominent under-shot 
chin (the upper half of the jaw being much larger than 
the lower half). There are three varieties of Griffon—the 
rough-coated, known as the Brussels griffon or Griffon 
Bruxellois, and the smooth-coated, known as the Petit. 
Brabangon, which can be red, black, or black and tan in 
colour; and the Griffon Belge, which has a red and black 
mixed coat. The hair of rough-coated griffons shouldbe | 
harsh and wiry, with a profuse beard. The tail of Brus- i 
sels griffons is always docked short. The ideal weight o | 
this breed is between 2.5 and 5 kilograms. | 
See also Dog (picture: Toy dogs); Toy dog. »" 
Brussels sprout is a vegetable with a flavour like t al 
of mild cabbage. It is related to cabbage and cauli- i 
flower, and is cooked for food. The plant sends up a tal 
stalk along which the sprouts grow in the axils at the 
base of the leaves. The earliest sprouts form near the 
ground. Later in the season, others appear farther up 
stalk. Each sprout looks like a tiny head of cabbage. 
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Brussels sprout is a garden vegetable. The T plants stalk. 


semble small heads of cabbage, grow along the 


Some hybrid plants have been produced that have more 
uniformly developed sprouts to allow them to be har- 
vested more efficiently. 

Brussels sprouts are a good source of vitamins A, B, 
and C. The sprouts have the same food value as cab- 
bage. However, they are more expensive than cabbage. 

Scientific classification. Brussels sprouts belongs to the 
mustard family, Cruciferae (Brassicaceae). They are Brassica ole- 
racea, variety gemmifera. 

See also Cabbage. 

Brut was the great-grandson of Aeneas, the mythical 
Trojan hero and ancestor of the Roman people. Brut is 
the French form of the Roman name Brutus. According 
to legend, Brut settled in what is now London with a 
band of companions and became the first king of Britain. 
The story of Brut was first told in the History of the Kings 
of Britain, written in the 1100s by the Welsh historian 
Geoffrey of Monmouth. The name Brut was used in the 
title of several adaptations of Geoffrey's work. One well- 
known version is Roman de Brut (1155), a verse chroni- 
cle by the Norman poet Wace. See also Geoffrey of 
Monmouth. 

Bruton, John (1947- ), an Irish Fine Gael politician, 
became taoiseach (prime minister) of the Republic of 
Ireland in 1994. Political scandal had led to the resigna- 
tion of former taoiseach 
and leader of Fianna Fail, 
Albert Reynolds. After 
Reynolds resigned, various 
attempts were made to 
form a new government. 
Bruton finally resolved the 
crisis when his party 
formed a coalition with the 
labour and Democratic 

left parties, 

Bruton was born in Cor- 
nelstown, in Meath. He 
Was elected to the Dail 
Eireann (House of Repre- 
Sentatives) in 1969 and was 

€ youngest member of the Dáil at that time. He was 
minister of finance from 1981 to 1982 and 1986 to 1987. 
From 1982 to 1986, he was leader of the House. He be- 
came deputy leader of Fine Gael in 1987 and was 
elected leader of the party in 1990. 
Brutus, Marcus Junius (857-42 B.C), was a Roman 
statesman and general who helped assassinate the 
‘oman emperor Julius Caesar. Although he and Caesar 
Roe friends, Brutus opposed Caesar's dictatorship. He 
ook part in the assassination so republican government 
could be restored. 

Brutus was probably born in Rome. In about 48 B.C, 
‘i joined Pompey, a political rival of Caesar's, in fighting 
J 5 emperor during a civil war. Pompey was defeated 

nd killed. Caesar pardoned Brutus and appointed him 
givernor of Cisalpine Gaul (now northern Italy) and 

eu praetor (court administrator). 

Tutus was persuaded by the Roman general Gaius 

Ssius Longinus to help him lead the attempt to kill 
Re On March 15, 44 B.C, Brutus and over 20 other 

EE stabbed Caesar to death as he entered a Roman 
à àte meeting. The Senate regained its power and sent 
utus to the eastern part of the Roman Empire, where 


John Bruton 
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he filled several government posts. 

In 43 B.C, an alliance of three powerful Romans—Oc- 
tavian (later Augustus), Mark Antony, and Marcus 
Lepidus—took over the government and established a 
new dictatorship. Brutus helped raise an army to fight 
them. The two opposing forces met at Philippi, in what 
is now northern Greece, in 42 B.C. Brutus army was de- 
feated, and he committed suicide. 

See also Antony, Mark; Caesar, Julius; Cassius Longi- 
nus, Gaius; Philippi. 

Bryan, William Jennings (1860-1925) was an Ameri- 
can Democratic Party politician. He ran for president of 
the United States three times (1896, 1900, and 1908) with- 
out success. He served as secretary of state under Presi- 
dent Woodrow Wilson from 1913 to 1915. 

Bryan was a devout Christian who strongly supported 
the literal interpretation of the Bible. His religious funda- 
mentalism involved him in the famous trial of John 
Scopes, a teacher who was arrested for teaching evolu- 
tion in a Tennessee school, contrary to state law. Bryan 
assisted in the prosecution and won the case (see 
Scopes trial). 

William Jennings Bryan was born in Salem, Illinois, 
U.S.A., and trained as a lawyer. 

Bryant, Sir Arthur (1899-1985), was a British historian 
and author. His historical works include books on Sam- 
uel Pepys and biographies of Charles Il and George V. 
He edited the diaries of Viscount Alanbrooke in The 
Turn of the Tide (1957) and Triumph in the West (1959). 
His other works include Dunkirk (1943), The Age of Chiv- 
alry (1963), The Fire and the Rose (1965), and Spirit of 
England (1982). Bryant was born at Dersingham, in Nor- 
folk, England. He was educated at Harrow School and 
Oxford University. He was knighted in 1954. 

Bryant, Gridley (1789-1867), was the supervising en- 
gineer for one of the first companies to build and oper- 
ate a railway in the United States. The railway, com- 
pleted in 1826, was 6 kilometres long and transported 
granite for the Bunker Hill Monument. Bryant developed 
an 8-wheel, 2-truck car to haul long blocks of granite 
around curves. In 1823, he invented the portable der- 
rick, used in constructing stone buildings. He was born 
in Scituate, Massachusetts, U.S.A. 

Bryant, William Cullen (1794-1 878), was the first 
great American poet. He was also an influential newspa- 
per editor. As a journalist, Bryant played a leading role 
in public affairs for almost 50 years. 

Bryant's poems are noted for their dignified style, 
exact descriptions of nature, and appeal to the emotions. 
The English romantic poet 
William Wordsworth had 
the greatest influence on 
Bryant’ style and thought. 
Like Wordsworth and 
other romantic poets, Bry- 
ant described landscapes 
and found moral and spiri- 
tual significance in nature. 
Bryant also wrote essays 
on poetry that are among 
the earliest examples of lit- 
erary criticism in American 
literature. He also cam- 
paigned against slavery. 


Oll portrait (1850) by Henry Peters Gray 
William Cullen Bryant 
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His early works. Bryant was born in Cummington, 
Massachusetts. He first had a poem published at the age 
of 13. This poem, “The Embargo,’ ridicules the policies 
of President Thomas Jefferson. 

In 1811, Bryant wrote a major part of his most famous 
poem, “Thanatopsis.” This poem is a meditation on the 
meaning of death. Bryant's father submitted “Thanatop- 
sis’ and another of his son's poems to the North Ameri- 
can Review, a Boston magazine. At first, the editors re- 
fused to believe that any American could have written 
such brilliant verses. The magazine published “Thana- 
topsis” in 1817, and the poem quickly established Bryant 
as a leading poet. In 1821, Bryant added an introduction 
and also a final stanza, which begins with the line, "So 
live, that when thy summons comes... . .” 

Bryant wrote most of his best poetry before 1840. In 
"To a Waterfowl" (1818), the poet watches a bird in flight 
and is reminded that both he and the bird are under the 
care of God. “A Forest Hymn‘ (1825) begins by declaring 
that "The groves were God's first temples.” In “The Prai- 
ries" (1833), Bryant wrote about the westward expansion 
of the United States to the Mississippi River and regions 
beyond. 

His later career. By 1825, Bryant had become recog- 
nized as America's finest poet. He left Massachusetts 
that year and became co-editor of a magazine in New 
York City. In 1826, Bryant joined the staff of the Evening 
Post, a New York City daily newspaper. He served as edi- 
tor of the paper from 1829 until his death. Bryant's busy 
schedule left him less time for poetry. He expressed his 
regret in the poem “I Cannot Forget with What Fervid 
Devotion’ (1826). 

Bryant became active in national affairs and in the 
civic life of New York City. He made the Evening Post a 
leading voice of the Democratic Party. In his editorials, 
Bryant supported free speech and upheld the rights of 
organized labour. He helped establish Central Park and 
the Metropolitan Museum of Art in New York City. 

In the late 1840's, Bryant became an outspoken oppo- 
nent of slavery. He left the Democrats and joined the Re- 
publican Party during the 1850's because the Republi- 
cans opposed slavery. 

Bryce, David (1803-1876), was a leading Scottish archi- 
tect. Most towns in Scotland have examples of his work. 

Bryce worked mainly in the Scottish baronial form of 
the Gothic style and became one of the chief exponents 
of this architectural form. Bryce's designs in this style in- 
clude Fettes College and the Royal Infirmary, both in Ed- 
inburgh. He also designed the Bank of Scotland, in Edin- 
burgh. 

Bryce was born and educated in Edinburgh. He went 
into partnership with the architect William Burn. Burn 
later moved to London, and Bryce took over the whole 
practice in 1844. Bryce became a Royal Scottish Acade- 
mician in 1836. 

Bryce Canyon National Park, which lies in south- 
ern Utah, U.S.A., contains some of the world's most 
oddly shaped and beautifully coloured rocks. It covers 
about 14,500 hectares of the Grand Canyon Region of 
the Colorado Plateau. It was named after Ebenezer 
Bryce, a pioneer who settled in the region in 1875. 
Water and ice have worn the canyon rocks into odd 


Keiss Castle, in Caithness, Scotland, is one of David Bryces 
most spectacular buildings. It is a fine example of the impressive 
quality that he showed in much of his work. 


shapes in more than 60 shades of red, pink, copper, and 
cream. The bright colours change with the sunlight. Ge- 
ologists say that 60 million years of history of the earth's 
crust can be read in the rocks. 

The park contains a series of valleys that are as much 
as 300 metres deep in some places. Rocks rise up into 
the shapes of spires, temples, cathedrals, castles, moun- 
tains, and wild animals. Bryce Natural Bridge spans ara 
vine at the southern end of the park. 

Bryce Canyon National Park was established in 1928. 
Brymer, Jack(1915- — ), an outstanding British i 
netist, became a popular soloist in many countries. Mos 
musicians admire Brymer's controlled beauty oT 
Brymer became a popular broadcaster who presente 
many music programmes for BBC Radio. relin 

From 1946 to 1963, Brymer was principal clarinetis 
the Royal Philharmonic Orchestra. In 1963, he became 
principal clarinetist in the BBC Symphony Orchestt | 
Nine years later, he became principal clarinetist in idm 
London Symphony Orchestra. He directed many feat 
ings of wind and chamber music. He was born at 50 
Shields, in Tyne and Wear, England. 

Brynhild. See Brunhild. 7 
Bryophyie is any of a group of small, honno 
green plants made up of mosses, liverworts, and 
worts. Bryophytes have simple stems and leaves fa 
grow as a flat ribbonlike tha//us, Threadlike ba 
called rhizoids act as roots. Bryophytes may ho i 
the first land plants. Fossils of bryophytes date fro 
about 400 million years ago. 

Bryophytes lack conducting cells to transpo a 
and water. All parts of the plant can absorb s n 
nutrients directly from the environment. Most b 
phytes live in moist places, either near streams i des: 
ponds or in areas of high rainfall. But some live i "m 
ertlike places. Except in very wet areas, bryophyt 
ally are less than 5 centimetres tall. seeds. 

Bryophytes reproduce by spores rather ete E. 
Two forms of the plant occur in the life cycle, $ 
metophyte and the sporophyte. In bryophytes, 
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rophyte is attached to the gametophyte. Bryophytes also 
can reproduce if any part of the plant breaks off. These 
parts can grow into new plants. 

See also Hornwort; Liverwort; Moss; Peat moss; 
Spore. 

Bryozoan is a type of water animal that lives only in 
colonies. Bryozoans are /nvertebrates (animals without 
backbones). There are about 5,000 species of bryozoans. 
They are found worldwide in many water habitats, from 
shallow ponds to the deepest oceans. Colonies of fresh- 
water bryozoans form delicate networks on water plants 
orlarge, jellylike masses. 
Marine bryozoan colonies 
may resemble seaweed, or 
they may form lacy, hard- 
shelled or mosslike crusts 
or mounds on rocks, pil- 
ings, or other solid sur- 
faces, Bryozoans are also 
called moss animals. 

Abryozoan colony con- 
sists of microscopic, con- 
nected individuals called 
zooids, Each bryozoan 
100id has a boxlike or 
tube-shaped body that 
contains fluid and a U-shaped gut. A cluster of tentacles 
called a Jophophore extends into the water to trap small 
particles of food. Bryozoan fossils date from 500 million 
years ago. 

Scientific classification. Bryozoans are members of the 
Phylum Ectoprocta or Bryozoa. There are three classes of bryo- 
zwans: Gymnolaemata, Phylactolaemata, and Stenolaemata. 
B,T.U, See British thermal unit. 

Bubble chamber is a device physicists use to study 
subatomic particles. It consists mainly of a container 
filed with a special liquid under pressure. Scientists 
Boot electrons, protons, and other particles through 

e liquid. These particles are too small to be seen. But 
pe they pass through the chamber, they create 
th ings of tiny bubbles called tracks. Each track shows 
B path of a particle. Photographs of the tracks enable 
este to measure the mass, electrical charge, and 
d er properties of the invisible particles. The bubble 

amber is used mainly to study particles produced by 
Particle accelerators (see Particle accelerator). 

i Liquids used in the bubble chamber include propane, 
[d hydrogen, liquid xenon, and ether. To operate the 
hie Het the liquid must be superheated. This means that 
n emperature of the liquid is kept far above the boil- 
M Point, but the liquid is held under great pressure to 
Heg it from boiling. When the pressure is rapidly re- 
Si ;the liquid becomes superheated and begins to 

mie the slightest disturbance. . 

m ve bubble chamber works because subatomic parti- 

A rigger the boiling action in the superheated liquid. 
ii Particles disturb the liquid as they pass through it, 
Mp bubbles of vapour to form. The bubbles ex 
in cea and must be photographed within thou- 

M 5 Of a second to get sharp pictures of the tracks. 
meee bubble chambers are made of metal, with a 

5 Window for viewing the tracks. The chamber may 
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have a variety of shapes and sizes. It may look like a cyl- 
inder or a box. It may be small enough to be held in the 
hand, or large enough to contain more than 380 litres of 
liquid. The chamber is closed on all sides and tightly 
sealed to keep out air. 

Donald A. Glaser (1926- — ),an American physicist, 
invented the bubble chamber in 1953. He won a Nobel 
Prize in 1960 for his work. 

See also Wilson cloud chamber; Alvarez, Luis W. 
Bubble gum is a form of chewing gum. The gum base 
(chewy portion) of bubble gum is firm and elastic so that 
chewers can blow bubbles without popping the gum. 
Like standard chewing gum, most bubble gums consist 
of five basic ingredients—the gum base, sugar or some 
other sweetener, corn syrup, softeners, and flavourings. 
Some bubble gum packages contain comics, stickers, or 
picture cards. See also Chewing gum. 

Buber, Martin (1878-1965), was one of the greatest 
Jewish philosophers of modern times. Buber was a 
founder of Zionism, a movement that believes that the 
Jews are a people and should have a state. He was also a 
leading interpreter of the Jewish mystical movement 
called Hasidism. In addition, Buber devoted much of his 
life to gaining recognition of the cultural value of Juda- 
ism. 

Buber's philosophy begins with the relationship be- 
tween the human being and the world. Buber believed 
that there are two kinds of relationships: (1) between "I 
and you,’ and (2) between “I and it” The ^| and you" rela- 
tionship is direct, mutual, and open. The "I and it’ rela- 
tionship is imperfect and impersonal. In the “I and you" 
relationship, both sides speak as equals. God is the 
"Eternal You’ and the relationship of a human being to 
God is a relationship of “I and you.” Through this rela- 
tionship, the human being gains revelation, which is the 
knowledge of God's will. Buber's philosophy is deeply 
rooted in Judaism. However, Protestant and Roman 
Catholic thinkers have been influenced by his concept 
of the life of faith as a life of dialogue between God and 
human beings. 

Martin Buber was born in Vienna and settled perma- 
nently in Jerusalem in 1938. He wrote a number of 
books, including / and Thou (1923) and Tales of the Ha- 
sidim (1961). 

Bubonic plague is one of the most formidable epi- 
demic diseases. It and other, less common, forms of 
plague are caused by a germ called Yersinia pestis. An 
attack of bubonic plague does not last long, but the dis- 
ease has a very high death rate. Since ancient times, ter- 
rible epidemics of plague have swept through Europe, 
Asia, and Africa. In the 13005, a form of bubonic plague 
called the Black Death destroyed a fourth of the popula- 
tion of Europe. The Black Death caused spots of blood 
which turned black under the skin. The disease usually 
causes swellings of the lymph glands, called buboes, 
from which bubonic plague is named. 

Plague is transmitted to human beings chiefly by fleas 
from infected rats. About three-fourths of such cases are 
of the bubonic type. Rat control and sanitation help keep 
plague from spreading. An epidemic in a seaport is es- 
pecially dangerous, because rats may spread plague 
from country to country in ships and trains. 
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During the Black Death, a form of bubonic plague, people burnt the possessions of victims. They 
did so in the hope that their actions might help to prevent the dreadful disease from spreading. 


Symptoms and treatment of plague. An attack of 
plague usually begins suddenly. The patient has chills 
and fever, headache, and body pains. At the same time, 
the lymph glands swell, especially in the groin, armpits, 
and neck. Often the buboes become open sores. A 
deadly type of the disease, called pneumonic plague, af- 
fects the lungs. 

Injections of a vaccine provide limited resistance to 
attack. For treatment, doctors use certain antibiotics. A 
victim must be strictly isolated from other people. 

History of bubonic plague. The first records of 
plague in Europe tell of an epidemic in Athens in 430 
B.C. One of the worst occurred in Rome in A.D. 262, and 
killed 5,000 people a day. The Crusaders carried the dis- 
ease to Europe. From 1334 to 1351, the black death 
swept over China, India, Persia, Russia, Italy, France, 
England, Germany, and Norway. In London, more than 
150,000 people died of plague between 1603 and 1665. 

Plague almost vanished in the late 1800s, but in 1894 
it appeared in Hong Kong, one of the world’s great 
ports. From there, ships carried it to the rest of the 
world, especially India. More than 10,000,000 people in 
India died from the plague during the next 20 years. 

In 1907, the British government's Second Indian 
Plague Commission proved that rat fleas carry the dis- 
ease. Since then, enlightened countries have controlled 
it with strict quarantine and campaigns to exterminate 
rats. But there are still cases of plague on every conti- 
nent except Australia, and epidemics occur in Asia and 
Africa. By international agreement, an outbreak of 
plague in any port receives world-wide publicity. 

See also Epidemic; Flea; Kitasato, Shibasaburo; 
Medicine (picture: Outbreaks of bubonic plague); Rat. 
Bucephalus. See Alexander the Great. 

Buchan, John (1875-1940), a British diplomat and au- 
thor, served as governor general of Canada from 1935 to 
1940. He travelled widely throughout Canada and en- 


couraged Canadians to stress national unity over thel, 
regional differences. Buchan also supported the gevan 
opment of independent Canadian policies in wonda 
fairs and worked to strengthen ties between the Unite 
States and Canada. He was also a popular writer. In 3 
1937, he agreed to the founding of the Governor Gener 
al's Literary Award, Canada's highest literary hongine 

Buchan was born in Perth, Scotland. He attended the 
universities of Glasgow and Oxford and, from 1927 to 
1935, served in the British Parliament. In 1935, he was 
named first Baron Tweedsmuir of Elsfield. — d 

Buchan wrote about 65 books. His output inclus 
several outstanding historical works and blograpik 
such as A History of the Great War (1921-1922), Jul TEN 
Caesar (1932), Sir Walter Scott (1932), and Oliver aor 
well (1934). Buchan also wrote many novels of advena 
ture, intrigue, and romance. His thriller The ur ^ 
Steps (1915), was made into a film by Alfred pus d 
famous film director and producer. Memory Ho ir 
Door (1940), an autobiography, was completed jus 
fore his death. ident of the 
Buchanan, James (1791-1868), was presiden 
United States from 1857 to 
1861. The issue of slavery 
divided the nation during 
his presidency, which cov- 
ered the years just before 
the American Civil War. 
Buchanan himself was op- 
posed to slavery, but he in- 
sisted that the U.S. Consti- 
tution protect it. 

A Democrat, Buchanan 
was not renominated for 
the 1860 election, which 
was won by Republican 
Abraham Lincoln. 


seven of the 15 slave states, fearing that Lincoln might 
end slavery, seceded from the United States while Bu- 
chanan was still president. Buchanan refused to use 
force to hold them in the U.S.A., but that policy only de- 
layed the American Civil War until Lincoln took office. 

Buchanan was born near Mercersburg, Pennsylvania. 
He was the only U.S. president who never married. 

See also American Civil War. 

Bucharest, or, in Romanian, Bucuresti (pop. 1,961,189; 
met. area pop. 2,227,568), is the capital and largest city of 
Romania. It is also the country's chief commercial and 
cultural centre. Bucharest lies in southeastern Romania, 
on both banks of the Dimbovita River. For the location 
of Bucharest, see Romania (map). 

During the 1800s and early 1900, town planners pat- 
terned parts of Bucharest after Paris. For example, Bu- 
charest has many wide boulevards, as does the French 
capital. The central area of Bucharest includes many 
modern hotels, office buildings, and shops, as well as 
older buildings. The Palace of the Republic, built in 
1937, houses the national art museum of Romania. 
Nearby stands the Romanian Athenaeum, an attractive 
concert hall constructed in the late 1800s. Republic 
Square and Palace Square are two of the most beautiful 
squares in the city. The city also has a number of man- 
sions, some of which are hundreds of years old, and 
many churches, usually small, in Byzantine style. Most of 
Bucharest's people live in large apartment buildings. 
$ Cultural attractions in Bucharest, in addition to the na- 
tional art museum and the Romanian Athenaeum, in- 
clude theatres and the Museum of the Village, which 


UN harest, the capital of Romania, has many wide boulevards. 
citys central area includes modern and older buildings. 
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has an exhibition of early Romanian architecture. Bucha- 
rest University is near the centre of the city. Bucharest 
also has many lakes, parks, and wooded areas. 

Many people of Bucharest work in factories or have 
government jobs. Most of the factories are in the sub- 
urbs. The area's chief products include chemicals, farm 
machinery, motor vehicles, and textiles. 

According to legend, Bucharest was founded and 
named after a shepherd named Bucur, during the 1400s. 
From the 1400's to the 1800's, Bucharest was ruled by 
Turkey and then Russia. Bucharest became the capital of 
Romania when the country was created in 1861 by the 
union of two independent states, Moldavia and Wala- 
chia. In 1977, an earthquake struck Bucharest. It caused 
about 1,500 deaths and extensive property damage. The 
city was quickly rebuilt. During the 1980's, however, 
many churches, houses, and historic buildings were de- 
stroyed as part of a modernization plan promoted by 
Romanian dictator Nicolae Ceausescu. 

See also Romania (pictures). 

Bucharest, Treaty of. See Balkans (The second Bal- 
kan War). 

Buchenwald was a Nazi concentration camp located 
near Weimar, Germany. The Nazis built the camp, used 
for political and racial prisoners, between 1935 and 
1937. Prisoners worked as slave labourers in nearby 
arms factories and quarries. 

More than 100,000 people from German-occupied 
countries throughout Europe died at Buchenwald from 
starvation and other causes. American troops liberated 
about 21,000 survivors in April 1945. 

Biichner, Georg (1813-1837), a German writer, is 
often considered a forerunner of the naturalism move- 
ment of the late 1800's. His dramas Danton’s Death (1835) 
and Woyzeck (1836) are distinguished by a starkly realis- 
tic style and by a feeling of disillusionment with Büch- 
ner's own time and with people in general. According to 
Büchner, people are unable to shape their own fate. In- 
stead they are subject to outside forces beyond their 
control and thus are completely helpless. Büchner also 
wrote the play Leonce and Lena (1836), which deals with 
boredom and dread of the unknown. His unfinished 
novel Lenz is about a man near insanity. 

Büchner was born in Hesse. As a student, he co-wrote 
The Hessian Messenger (1833), pamphlets that called for 
the overthrow of the Hessian government. Büchner fled 
to Strasbourg to avoid imprisonment. 

Buchwald, Art (1925- — ),isan American newspaper 
columnist who specializes in political and social satire. 
He usually puts politicians and other famous people into 
imaginary settings and invents humorous dialogue for 
them. Collections of his writings have been published in 
several books. Buchwald won the Pulitzer Prize for com- 
mentary in 1982. 

‘Arthur Buchwald was born in Mount Vernon, New 
York. He dropped out of secondary school at the age of 
17 and joined the U.S. Marine Corps. He attended the 
University of Southern California from 1945 to 1948 but 
did not graduate. He then worked in Paris as a corre- 
spondent for Variety. In 1949, he became a syndicated 
columnist for the /nternational Herald Tribune in Paris. 
In 1952, the New York Herald Tribune began publishing 
the column in the United States. The Los Angeles Times 
Syndicate took over distribution of the column in 1966. 
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Buck. See Deer; Goat. 

Buck, Frank (1884-1950), was an American wild- 
animal authority and collector. His safaris took him 
around the world in quest of living game for zoos and 
circuses, Buck' first expedition in 1911 covered Malaya 
and Singapore. In the next 25 years, he collected over 
25,000 specimens, including the largest king cobra ever 
taken. He was born in Gainesville, Texas, U.S.A. He wrote 
Bring Em Back Alive in 1931. 

Buck, Pearl S. (1892-1973), an American author, won 
the 1938 Nobel Prize for literature. She became best 
known for her books dealing sympathetically with life in 
China. Many of her works urged greater understanding 
between the peoples of Asia and the West. 

Buck's best-known novel, The Good Earth (1931), won 
the 1932 Pulitzer Prize. The story describes the life of 
Wang Lung, a Chinese peasant, whose love of the land 
sustains him through years of hardship. The book is the 
first in a series of three novels called The House of 
Earth. The other two are Sons (1932) and A House Di- 
vided (1935). 

Pearl Sydenstricker was born in Hillsboro, West Vir- 
ginia, U.S.A. She grew up in China, where her parents 
were missionaries, She attended college in the United 
States but returned to China to teach. In 1917, she mar- 
ried John Buck. They were divorced in 1935. That year, 
she married Richard John Walsh. 

Pearl Buck's first novel, East Wind: West Wind, was 
not published until 1930, when she was 38. But from that 
time until her death, she wrote more than 65 books, plus 
hundreds of short stories and essays. Her other novels 
set in the Far East include Dragon Seed (1942), Imperial 
Woman (1956), and The Living Reed (1963). She also 
wrote several novels with an American setting under the 
name John Sedges. Buck wrote two autobiographical 
works, My Several Worlds (1954) and A Bridge for Pass- 
ing (1964). 

Buck, Sir Peter (1880-1951), was a Maori leader and 
anthropologist. His name was Te Rangi Hiroa. From 1908 
to 1914, he was a member of the New Zealand Parlia- 
ment. In 1912, he became minister of Maori affairs. He 
was born in northern Taranaki and was educated at the 
University of Otago, where he studied medicine and 
chemistry. During World War I, he was a medical officer 
with the first Maori contingent. In 1927, he became an 
anthropologist at the Bishop Museum in Honolulu, Ha- 
waii. Peter Buck was knighted in 1946, 

Buckingham, Duke of (1592-1628), an English no- 
bleman, was the real ruler of England during the later 
years of King James | and the first three years of King 
Charles I. His forename and family name were George 
Villiers. Although a royal favourite, he was extremely un- 
popular with the people of England. He failed on several 
military expeditions, and after his unsuccessful naval ex- 
pedition to the Spanish seaport of Cadiz, he was im- 
peached. Charles | saved him from death, however. On 
his return from an expedition to France, he was assassi- 
nated by John Felton, a discontented army officer. 

In literature, the plot of The Three Musketeers, a fa- 
mous historical romance by Alexandre Dumas, centres 
ona love affair between Buckingham and Anne of Aus- 
tria, queen of Louis XIII of France. 

Buckingham Palace is the London residence of the 
United Kingdom's monarch. It stands in the West End 


section of the city (see London [map of central London], 

The palace includes four main wings that form a rec- 
tangle surrounding a courtyard. The royal family lives in 
the north wing of the palace. Official ceremonies and 
formal social events take place in a number of rooms on 
the first floor. These rooms, which include the State Ball- 
room and the Throne Room, have much of the royal col- 
lection of priceless furniture and works of art. Some of 
the collection is exhibited in the Queen's Gallery, one of 
the areas open to the public. 

Red-coated sentries of the Guards Division perform 
their famous changing of the guard ceremony in the 
front courtyard of Buckingham Palace. Behind the palace 
lies a walled, 16-hectare garden. 

In 1703, John Sheffield, the duke of Buckingham, built 
aresidence that now forms the oldest part of Bucking- 
ham Palace. King George IIl bought the house in 1761 
and began to live there the next year. He later enlarged 
the building and named it the Queen's House. Through 
the years, the structure remained a royal residence. Var- 
ious monarchs added the east and south wings during 
the 18005. In 1837, the building was named Buckingham 
Palace in honour of its original owner. 
Buckinghamshire is a small county in southern Eng: 
land, near London. It is known as a centre of electronics 
and related industries, especially in the fast-growing 
new town of Milton Keynes (see New town). ; 

Southern Buckinghamshire is famous for the Chiltern 
Hills, which have some beautiful scenery. The area has 
great beech woods, sleepy valleys, and distinctive cot- 
tages built in red brick and flint. 

The area of Buckinghamshire was reduced in a reor- 
ganization of local government in 1974. Part of southern 
Buckinghamshire, including the towns of Eton and 
Slough, was taken into the county of Berkshire. 
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Buckingham Palace, the London home of th ; 
dom's monarch, stands among formal gardens i 
district. The palace includes the royal living quarte 
state rooms, and the Queen's Gallery, where publi 
are held. 


People and government 


Most of Buckinghamshire's people work in local man- 
ufacturing and service industries in Milton Keynes, 
Aylesbury, or High Wycombe. But, in the south of the 
puny, many people travel to London to work. At 
Geely: in Milton Keynes, is the headquarters of the 

pen University (see Open University). 

Local customs. A well-known British phrase has its 
ee in Buckinghamshire. Two old inns in Stony Strat- 
oft 5 high street are The Cock and The Bull. Travellers 
aa told stories, first in one inn and then in the other, 

ggerating the stories in the telling. Gradually, an ex- 
aggerated tale came to be called a "cock and bull story.“ 
aie best-known Buckinghamshire tradition is the 
es’, pancake race, held each Shrove Tuesday. The 
ae probably started in the A.D. 1400's. Women race 
pom the Market Square to the church, each carrying a 
Tying pan containing a pancake. 

" Fecreation, A variety of sports are played in Buck- 
a amshire. The county has a cricket team in the minor 
if yee league. Beaconsfield and High Wycombe have 
s 3 football teams. Boating and fishing facilities are 
Vinh on the River Thames. An airfield near High Wyc- 

i e has a flying club and a gliding school. 
ci ocal government. Buckinghamshire County Coun- 
ade most local government services, including 

an and social services. Other services, such as 
ree and refuse collection, are provided by the 
in nty' five district councils: Aylesbury Vale, the largest 
area, which includes Aylesbury and Buckingham; 
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Marlow is an attractive town 
on the River Thames, which 
forms much of Buckingham- 
shire's southern boundary. 
The town's bridge was built in 
1831. Many kinds of small 
river craft sail along this part 
of the Thames. 


Chiltern, which includes Amersham and Chesham; Mi/- 
ton Keynes, which includes Bletchley, Newport Pagnell, 
and Wolverton; South Bucks, which includes Beacons- 
field; and Wycombe, which includes High Wycombe 
and Marlow. 

Buckinghamshire shares a police force, Thames Val- 
ley Police, with the counties of Oxfordshire and Berk- 
shire. The headquarters for this force is in Kidlington, in 
Oxfordshire. The crown court meets at Aylesbury. 


Economy 


Agriculture is important in Buckinghamshire. Out- 
side Milton Keynes, the northern part of the county is al- 
most entirely agricultural. Milk production is the most 
widespread farming activity. Farmers keep many beef 
cattle and also breed some sheep. Some farmers grow 
barley, oats, wheat, and root crops. 

In southern Buckinghamshire, market gardening 
flourishes. Many farmers in this area grow mushrooms. 


Facts in brief about Buckinghamshire 


Administrative centre: Aylesbury. 

t towns: Milton Keynes, Aylesbury, High Wycombe. 

Area: 1,885 km. 

Population: 7997 census—619,500. 

Chief products: Agriculture—barley, beef cattle, chickens, 
ducks, milk, oats, pheasants, root crops, sheep, turkeys, vege- 
tables, wheat. Manufacturing and processing—electrical 
goods, electronic goods, engineering goods, food products, 
furniture, paper, printing. 

Motto: Vestigia nulla retrorsum (No backward step). 
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Manufacturing and commerce. Milton Keynes is 
the county's main centre of manufacturing and com- 
merce. Located there are more than 100 companies, 
many of which are working in the high-technology fields 
of computers, electronics, and information technology. 

High Wycombe is a major national centre of the 
furniture-making industry. Paper-making and printing 
are important industries at both High Wycombe and 
Aylesbury. Workers at Newport Pagnell make one of the 
world’s best-known high-performance cars, the Aston 
Martin. Amersham has a radiochemical centre, produc- 
ing radioactive chemicals for hospitals and for science 
researchers, 

Transportation and communication. Some of 
Buckinghamshire's many commuters, who travel to Lon- 
don daily to work, rely on public transport facilities. 

Main railway lines crossing the county are the line 
from London to Glasgow, and the line from London to 
Nottingham and Manchester. The Grand Union Canal 
goes through the northeastern part of the county. A 
branch canal links it with Aylesbury. 

In the north of the county, the M1 motorway passes 
between Newport Pagnell and Wolverton. It provides 
road connections with London and the north of England 
for Milton Keynes. The M40, from London to Birming- 
ham, runs through southern Buckinghamshire, It links in 
the county's southeastern corner to the M25, the orbital 
motorway around London. 

Two important main roads passing through Bucking- 
hamshire were formerly Roman roads. The A41, which 
goes through Aylesbury, was formerly Akeman Street. 
The A5, through Fenny Stratford and Stony Stratford, 
was formerly Watling Street. 

There are no local daily newspapers, but most of the 
large towns publish their own weekly papers. 


Land 


Location and size. Buckinghamshire is a landlocked 
county. It is bounded on the north by Northamptonshire 
and Bedfordshire, and on the east by Hertfordshire and 


Buckinghamshire is a small county in the south of England, 
near London. The Chiltern Hills run through the county. 


Modern buildings in Milton Keynes include the Central Busi- 
ness Exchange, above. The exchange includes office, leisure, 
and shopping facilities. 


London. On the south, it is bounded by a short stretch of 
Surrey and a longer stretch of Berkshire, and, on the 
west, by Oxfordshire. 

Land regions. The Chiltern Hills divide the county 
into two natural regions. To the south of the Chilterns 
lies a chalk plateau, well watered by a few small rivers. 
The southern half of Buckinghamshire is well wooded, 
but there are also large areas under cultivation. The 
northern half has a clay soil and is much flatter. Water 
and pasture are plentiful. ; 

The Chilterns run from Dunstable in Bedfordshire to 
the River Thames beyond Reading in Berkshire, and on 
to the Wiltshire Downs. In Buckinghamshire, they reach 
a height of 259 metres near Wendover. 

Rivers. The gently winding River Ouse waters the 
northern part of the county. The River Thames forms 
part of the boundary of Buckinghamshire with Berk- 
shire. 4 

Climate. Buckinghamshire has a mild climate, but, in 
winter, damaging frosts settle in low-lying areas. The av 
erage temperature in January is 3* C and in July, 17 C 
Rainfall in the county averages about 600 to 750 milli 
metres every year. 


History 


Remains of Roman times located in Buckinghamshire, 
in addition to Roman roads, include Roman villas at fi 
Bletchley and at Tingewick. Saxons invaded the a , 
the ADD. 500, conquering Aylesbury in 570. A most us 
portant archaeological discovery of Saxon remains ps 
a barrow (burial mound) at Taplow in the southern ue 
of the county. In 888, King Alfred made Buckingham 
county town (administrative centre) of a new county, 
Buckinghamshire. ere 

In Norman times, a number of wooden castles W 
built, and, later, some Norman churches. But the Me 
became known for its lawlessness. The office of RET 
of the Chiltern Hundreds was created in an effort to 
store law and order (see Chiltern Hundreds). " 

In the 13005 and 14005, John Wycliffe and the Lor. 
lards gained many followers in Buckinghamshire. ol- 
Martyrs Memorial at Amersham commemorates 4005, 
lowers who were burnt at the stake. During the 1 But 
Buckingham became a centre of the wool Indus n coui 
the industry declined in the early 1500s. The ere 
moved from Buckingham to Aylesbury, which be 
the county town. 


Famous people associated with Buckinghamshire in- 
clude the Quaker leader William Penn, three great 
poets—William Cowper, Thomas Gray, and John 
Milton—and two statesmen—Edmund Burke and Benja- 
min Disraeli. 

Related articles in World Book include: 


Burke, Edmund Lollards 
Chequers Milton, John 
Chiltern Ouse 

Chiltern Hundreds Penn, William 


Roman Roads 


Cowper, William 
Thames, River 


Disraeli, Benjamin 
Gray, Thomas Wycliffe, John 

Hampden, John Wycombe 

Buckley, William (1780-1856), an escaped convict, 
lived with Aborigines in Victoria, Australia, for 32 years. 
Many people believe that his story gave rise to the ex- 
pression Buckley's chance—meaning little or no chance 
-because Buckley had little hope of returning to civili- 
zation. 

Buckley was born at Macclesfield in England. He was 
transported to Australia for receiving stolen goods. 
When David Collins tried unsuccessfully to establish a 
settlement at Port Phillip Bay in 1803, Buckley escaped. 
Aborigines saved him from starvation. He was found by 
a party led by John Batman, the founder of Melbourne, 
in October 1835. After 32 years, Buckley at first had diffi- 
culty remembering English. In 1837, he went to Tasma- 
nia, where he was married. 

Buckley, William F., Jr. (1925- ), an American ed- 
itor and author, is one of the best-known spokesmen for 
political conservatism in the United States. He founded 
the magazine National Review in 1955 and served as its 
editor until 1990. Buckley also writes a widely syndi- 
cated newspaper column and conducts a nationally tele- 
vised discussion programme. 

William Frank Buckley, Jr., was born in New York City 
and graduated from Yale University. In his first book, 
God and Man at Yale (1951), he attacked the liberal view- 
points that he said were common at Yale. His other polit- 
ical books include Up from Liberalism (1959) and The 
Unmaking of a Mayor (1966). Buckley also has written a 
number of spy thrillers, starting with Saving the Queen 
(1975). He has told of his own adventures in Racing 
a man Paradise: A Pacific Passage (1987) and other 

oks, 

Buckskin is a velvetlike finished leather made from 
the skin of deer or elk. The leather is finished on the 
grain side and is usually softened with oil. Buckskin is 
Porous, warm, durable, and washable. It is used for 
gloves, shoes, and sportswear. Scratches or briar marks 
Sometimes are apparent on the skin. American Indians 
and pioneers made clothing from the skins of buck deer 
see Leather), 
Buckthorn is the name of about 150 species of shrubs 
and small trees native to the Northern Hemisphere. 
Most buckthorns grow in mild regions. 
ej common buckthorn is a spiny shrub often grown 
t a hedge. It may reach over 3.5 metres in height, 
eae itis usually smaller. The leaves are oval and 
meee at the base. The flowers bloom in May. They 
hs small and green, and grow in clusters. The fruit, re- 
enibling small black berries, measure about 6 milli- 
dm across. There are four seeds in each fruit. The 
ems are often thorny. The bark yields a yellow dye and 
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Buckwheat 


Buckthorn fruit resemble small black berries. 


is also used as a laxative. Buckthorn grows in thickets on 
limestone soils. It was grown first in Europe, and then in 
North America. 

Scientific classification. Buckthorn is in the buckthorn fam- * 
ily, Rhamnaceae. The common buckthorn is Rhamnus cathartica. 

See also Cascara sagrada. 
Buckwheat is a plant grown for its starchy seeds. The 
seeds are milled into flour or meal for use as human 
food or as fodder for livestock. Many people regard 
buckwheat as a grain, along with such crops as maize, 
rice, and wheat. But scientists classify buckwheat sepa- 
rately from these crops and do not consider it a true 
grain. 
In North America, most buckwheat flour is used in 
pancakes. Some buckwheat is hulled to produce kernels 
called groats, used in soups and breakfast cereals. In 
Asia, buckwheat flour is mixed with wheat flour to make 
noodles. In eastern Europe, coarsely crushed buck- 
wheat is cooked to form a mush called kasha. 

Buckwheat is rich in carbohydrates and contains 
small amounts of protein and fat. It also is a source of 
iron and of vitamin B complex, especially niacin, thia- 
mine, and riboflavin. 


in making flour. 


Buckwheat flowers produce seeds used 
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A buckwheat plant grows about 90 centimetres tall. It 
has an erect central stem and triangular or heart-shaped 
leaves. The plant bears showy flowers that may be 
white, pink, red, or greenish. Bees use nectar from the 
flowers to make a dark, strong-flavoured honey. The 
seeds are triangular in shape and grey or black in col- 
our. Most seeds are about 3 to 6 millimetres long, 

Buckwheat grows best in regions with a cool, moist 
climate. It grows rapidly, maturing 10 to 12 weeks after 
being seeded. Farmers sometimes plant buckwheat as 
an emergency crop when a previous crop has failed. 

Buckwheat probably originated in Asia. It has been 
cultivated in China for more than 1,000 years. Before its 
breakup, the Soviet Union led the world in buckwheat 
production. 


Scientific classification. Buckwheat belongs to the buck- 
wheat family, Polygonaceae. It makes up the genus Fagopyrum. 
Cultivated types of buckwheat include £. esculentum and F. ta- 
taricum. 


Bud is a cluster of developing leaves surrounding a 
growing point of a plant. This growing point is called an 
apical meristem. The apical meristem within each bud 
contains the cells that divide and grow to form new 
leaves, flowers, and stems. 

Buds of most woody plants are covered by overlap- 
ping modified leaves called bud scales. Bud scales pre- 


Bud 
scales 


Apical meristem Terminal bud —| 


Terminal bud scale scars 


Buds form on stems. A cross section, upper left, shows the api- 
cal meristem from which new leaves or flowers grow. 


Horse chestnut bud Apple buds 


serve water and protect the delicate tissues within the 
bud. During the winter, the buds of many woody plants 
are dormant (inactive). In the spring, the leaves within 
buds resume their growth, and the expanding leaves on 
the lengthening shoot sprout from the bud. Later in the 
season, new leaves gradually form around each meri- 
stem's base, forming next year's buds. 

On many plants, a terminal bud is found at the tip of 
each shoot. On some plants, /atera/ buds form along the 
sides of stems. These buds normally develop above the 
points where a leaf joins a stem. These points are called 
nodes, and the marks left where leaves break away from 
the stem are called /eaf scars. Lateral buds that form 
elsewhere on a stem are adventitious buds. Sometimes 
adventitious buds develop in response to injury. 

Most woody plants can be identified by the shape, 
size, colour, and position of their buds. Buds of woody 
plants may contain leaves or flowers or both leaves and 
flowers. Leaf buds and flower buds on the same plant 
can be distinguished by their different shapes and sizes. 

Individual flowers, before they bloom, also are called 
buds. The outer covering of most flower buds consists 
of leaflike sepa/s, which form the ca/yx (see Flower [The 
parts of a flowerl). Some flowers, such as tulips, grow at 
the tips of shoots. Other flower buds form laterally on 
stems above regular or modified leaves called bracts. 

Heads of cabbage and Brussels sprouts are enlarged 
leafy buds. Broccoli and cauliflower heads consist of 
many tiny flower buds. 

See Plant (pictures: Stems; How plants grow longer 
and wider). M 
Budapest (pop. 2,075,990) is the capital and largest city 
of Hungary. About 20 per cent of the country's people 
live in Budapest, the centre of Hungarian culture and in- 
dustry. Budapest lies on both banks of the Danube ul 
in northern Hungary. For location, see Hungary (politica 
map). 

In 1873, the three adjoining cities of Buda, Pest, and 
Obuda united with Margaret Island to form Budapest. 
Much of the city was destroyed during World War Il 
(1939-1945). The people rebuilt many of Budapest's his- 
toric buildings and bridges in their original style. 

City. Budapest covers 525 square kilometres. Eight 
bridges connect the eastern and western banks ofthe } 
Danube River in Budapest. Margaret Island, in the Dan 
ube, is a popular recreation area. 7 di 

The part of Budapest that used to be the city of Bu M 
lies on the west side of the river. Many historic E 
and beautiful old houses cover its steep, wooded hi a 
The Royal Palace, which includes the remains of an P 
cient fort, stands on top of Castle Hill in the centre Pi 
area. About 75 per cent of the people live on the is 
side of the river in what was once the city of Pest. i 
section, built on a series of plateaus, includes vano. 
government offices. The Hungarian Academy of Sci e 
ences and the House of Parliament are in the old P 
City, called Belváros. Industrial areas border the no! 
ern, eastern, and southern parts of the city. Jaces 

Budapest has a number of museums and othe B 
of interest. The National Museum displays collecte 
from prehistoric, Roman, early Hungarian, and E 
civilizations. A collection of modern Hungarian 2! 
hangs in the National Gallery. City Park features 3 
amusement park, restaurants, and a zoo. Other lan 


marks include the Hungarian State Opera House, the 
Millennial Monument, the Museum of Fine Arts, and St. 
Stephen's Basilica. Budapest is the home of many col- 
leges, universities, libraries, and research centres. 

People. Almost all the people of Budapest are Hun- 
garians who speak the Magyar (Hungarian) language. A 
majority of them are Roman Catholics. Other large reli- 
gious groups include Calvinists and Lutherans. 

Many ballets and operas are performed in Budapest. 
During the summer, crowds attend concerts in the city's 
parks. Many people also enjoy swimming in Budapest's 
numerous mineral baths. 

Economy. Budapest's labour force once consisted 
largely of craftworkers and workers in small industries. 
Since the late 19405, large industries have become the 
city’s chief employers. Budapest's factories produce 
nearly half the goods manufactured in Hungary, includ- 
ing chemical products, textiles, and transportation 
equipment. Other leading products include building 
materials, electrical equipment, and food products. The 
city is the banking and finance centre of Hungary. 

k Budapest lies at the centre of Hungary's airline, mo- 
orway, and railway systems. The city has several ports 
on the Danube River, including the free port of Csepel. 
, History. In about A.D. 100, the Romans founded a 
own called Aquincum on the site of what is now Buda- 
ie Aquincum lay at an easy crossing point of the Dan- 
k : River. The Huns took control of the settlement in the 
Re y 4005. During the next four centuries, Germanic, 
avic, and various other tribes lived in the area. 
D Hungarian tribes settled in the valley of the middle 
jube during the late 800s. They founded a Christian 
om there about 1000. This kingdom included set- 
ae that grew into the cities of Buda, Pest, and  - 
E m In the late 1400s, Buda became the home of the 
B court. It was also a centre of Italian Renaissance art 
Re of the humanistic movement in philosophy (see 
renaissance; Humanism). Turkish invaders held Buda 
di m 1541 to 1686. The city then came under the control 
s Austrian Hapsburgs (or Habsburgs), a powerful 
Topean line of rulers. 
During the mid-1800s, Hungarian patriots made Pest 
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Budapest, the capital and 
largest city of Hungary, lies on 
both banks of the Danube 
River. The domed Parliament 
Building, background, is one 
of the city's many historic 
landmarks. 


acentre of cultural and political activity. Pest became the 
capital of Hungary in 1848. In 1873, Buda, Pest, Obuda, 
and Margaret Island united and formed Budapest. The 
citys population grew rapidly during the late 1800s and 
reached 1,110,000 by 1910. 

During World War Il, German and Hungarian Nazis 
killed much of Budapest's large Jewish population. Hun- 
garian Communists, supported by Soviet troops, took 
control of the Hungarian government after the war. In 
1956, Soviet troops marched into Budapest and put 
down an anti-Communist revolution. 

Since the mid-19005, Budapest has suffered a severe 
shortage of housing. In the mid-19605, the Hungarian 
government began making low-interest loans available 
for the construction of private housing. Since then, thou- 
sands of new housing units have been built. However, 
the demand for housing continues to exceed its avail- 
ability. 

See also Hungary (pictures). 

Budd, Lanny. See Sinclair, Upton. 

Buddha (5637-483? B.C) is the title given to the founder 
of Buddhism, one of the world's great religions. It 
means Enlightened or Awakened One. The Buddha was 
Siddhartha Gautama. Another of his titles is Shakyamuni, 
which means "the wise man of the Shakya clan.” 

Scholars agree that Siddhartha Gautama lived in 
northern India over 2,000 years ago, but there is still 
some debate about his exact birth and death dates. Most 
scholars think he lived from about 563 to 483 B.C. How- 
ever, some scholars claim he lived from about 448 to 
368 B.C. 

Buddhists believe that there were at least six other 
Buddhas before Gautama. Buddhists believe there is an- 
other one to come, whose name will be Maitreya. 

Birth and early life. Buddhists believe in rebirth, and 
many tales are told about Gautama's previous births. 
There are over 500 of these jataka tales. The tales de- 
scribe how, through human and animal forms, Gautama 
attained the moral perfections needed for a final birth. 
These moral perfections are qualities such as generos- 
ity, patience, and loving kindness. The stories are part of 


the folklore of India. 
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The accounts of Gautama's last birth are set in the 
upper Ganges Valley of northern India, in the foothills of 
the Himalaya. Siddhartha Gautama was born near the 
town of Kapilavastu, in what is now Nepal. Gautama was 
from the warrior caste in Indian society. His father was 
Suddhodhana, a local ruler and prince of the Shakya 
people. His mother's name was Maya. She is often re- 
ferred to as Mahamaya, or Great Maya. 

As the stories go, Maya dreamed that a white ele- 
phant entered her womb when Gautama was conceived. 
White elephants are very rare, so Buddhists take this as 
a sign of the child's future greatness. When the time 
came for her child to be born, Maya was on her way to 
her parent's home. She stopped near Kapilavastu in a 
grove of trees called the Lumbini grove. This site now 
attracts many Buddhist pilgrims. The story describes 
how Gautama was born, without pain, from Maya's side. 
This may have been a way of describing an early Caesar- 
ian section, or an emphasis on the miraculous. Maya 
died quite soon afterward and the future Buddha was 
brought up by his aunt, Prajapati. 

At the traditional naming ceremony of the new child, 
one of the court astrologers, or wise men, predicted 
that the baby would become either a great world ruler 
or a great religious teacher, The astrologer said that if 
Gautama became a religious teacher, it would be as a 
result of seeing great suffering. Gautama's father tried to 
prevent his son from seeing suffering. He kept the child 
within the royal palace and its park. 

When Gautama reached marrying age, about 20, he 
won an archery competition and the right to marry a 
princess called Yasodhara. They had a son, Rahula, and 
lived a pleasant life within the royal palace. 

The four signs. When he was about 29, Gautama 
persuaded his charioteer, Channa, to drive him outside 
the palace grounds and into the neighbouring villages. 
There he saw an old man, a sick man, a corpse being 
carried in a funeral procession, and a holy man. In some 
accounts these four signs appear as visions, or dreams, 
rather than actual encounters. Whatever their origin, 
they had a profound effect on Gautama. For the first time 
he faced the reality of old age, sickness, and death. Gau- 
tama could not forget these experiences. He became 
restless and dissatisfied, and decided to leave home to 
seek religious enlightenment. 

The great renunciation. In the middle of the night, 
the prince left his sleeping wife and baby son in the pro- 
tection of his family. He crept out of the palace, accom- 
panied by Channa. He cut off his long black hair, took off 
his fine clothes, and put on the clothes of a wandering 
monk. He sent Channa back to the palace with his horse, 
to tell his family what he had done. 

Gautama went into the forest. For six years he learnt 
about meditation with some of the famous teachers of 
the time, such as Alara Kalama and Uddaka Ramaputta. 
Gautama tried to learn about the true nature of life, and 
how to be freed from suffering. He practised strict phys- 
ical asceticism (self-denial), living on just a grain of rice a 
day. He became so thin that he could feel his backbone 
through his stomach and all his ribs stuck out. This 
scene is often represented in Buddhist art. Gautama 
found that self-denial brought him no closer to the end 
of his search than had the life of luxury in the palace. He 
began to eat moderately, and some of the other ascetics 


thought he had given up his quest for enlightenment, In 
fact, Gautama had found that the middle way, between 
luxury and self-indulgence as a prince and extreme self- 
denial as a hermit, was the most helpful for his spiritual 
quest. 

The enlightenment. One day, Gautama came to the 
outskirts of a village called Gaya. He sat down to medi- 
tate under a sacred tree. He accepted food from a vil- 
lage girl, and decided he would stay under that tree 
until he had found the answer to his quest. 

Gautama meditated in a /otus (cross-legged) posture 
throughout the night, using the methods he had been 
taught. He overcame various obstacles and temptations, 
which had obstructed his path to enlightenment. The 
Buddha is said to have asked Mother Earth to bear wit- 
ness to his worthiness to enlightenment. In Buddhist art, 
Buddha is shown touching the earth with his right hand. 

At the heart of this spiritual experience was an under- 
standing of how everything changes all the time. Gau- 
tama believed that the root of all suffering caused by 
change is desire and ignorance. Knowing this is what it 
means to be enlightened. ‘ 

The tree under which Gautama was sitting when this 
happened came to be known as the bodhi or enlighten- 
ment tree, or Bo tree (see Bo tree). Buddhists call the 
place of his enlightenment Bodh Gaya. It is in Bihar, 
India, and has become a centre of Buddhist pilgrimage 
since the Buddha's death. From the time of this enlight- 
enment, Gautama came to be called The Buddha. 

Teaching. Gautama knew that other people would 
find it difficult to make the disciplined search he had 
made, and experience the truths he had experienced. 
Therefore, he did not immediately think of teaching oth- 
ers. Finally, he went into a deer park at Sarnath, near the 
city of Varanasi (Benares). There he met five holy men, 
whom he had known before his enlightenment. The holy 
men realized there was something different about the 
Buddha and were prepared to listen to what he had to 
say. At the deer park, the Buddha preached his first oe 
mon. Buddhists often call this the “turning of the wheel , 
of the law.” The English word /aw here is a translation 0 
dharma, which also means teaching the truth. The con- 
tents of the sermon are the basis of all Buddhist teach- 
ing. They are called the Four Noble Truths and the 
Noble Eightfold Path. 

Followers of the Buddha. The five holy men be 4 
came the Buddha's first followers. The Buddha wal a 
35. He spent the next 45 years travelling round nort h 
India, teaching all kinds of people, and debating uis 
many other religious teachers. The main body of is 
writings, called the Tripitaka or Pali Canon, is concer 
with the teachings of the Buddha. Buddhists believe ji 
these teachings are more important than the lie stora 
the Buddha. The Buddha always based his teaching oa 
what people already understood and on what wa 
in their lives. Many people became his followers ; 
stayed with their jobs, homes and families. These D 
lowers provided food and shelter for others who 4 ie 
cided, like the Buddha, to give up ordinary life an si 
come wandering monks wearing saffron robes. l A 
community of monks and nuns became known as 
sangha. 

Buddha's death. At the age of 80, the Buddha d ni 
came ill and died. His death took place at Kusinara, 


The Daibutsu Buddha, a bronze statue, stands in Kamakura, 
Japan. The statue's restful expression reflects the Buddhist ideal 
of detachment from all desires and worldly things. 


is called the pari or final nirvana. Buddhists believe that 
the Buddha attained eternal peace and happiness at his 
enlightenment, when all greed, hatred, and ignorance 
were overcome in his life. But they believe that he had 

to wait until the natural death of his body for this state of 
nirvana to be fully realized. (See Nirvana). 

The Buddha told his followers not to be sad. He had 
taught them that he was only human, and would die like 
everyone else. His followers gave him a ceremonial cre- 
mation, and buried his bones as relics in burial mounds 
called stupas. These mounds are the characteristic mon- 
uments of Buddhism all over the Buddhist world. 

The place where the Buddha died, as well as the 
places of his birth, enlightenment, and first sermon, 
have become important places of pilgrimage for Bud- 
dhists, Such places generally have two kinds of statue. 
One shows the Buddha in his enlightenment, sitting in a 
lotus posture. The other shows his death, lying peace- 
fully on his right side. 

Traditional lives of the Buddha. The oldest com- 
plete collection of Buddhist scriptures in an Indian lan- 
Quage is the Pali Canon. This collection does not contain 
à continuous life of Gautama Buddha, but describes 
Some of the most important parts, such as his enlighten- 
ment and his death. It also includes long sections of his 
teachings. 

Books on the traditional/life of the Buddha, such as 
s Lalitavistara and Buddhacarita, were written later in 
the Sanskrit language. These contain many tangled lay- 
ers of history, legend, and myth. They have been told 
and retold, and have inspired paintings and sculptures 
in the Buddhist world for centuries. 

See also Buddhism, with its list of Related articles. 
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Buddhism is one of the major religious and philo- 
sophical traditions in the world. It began over 2,000 
years ago in northeast India, with the teachings of Sid- 
dhartha Gautama, known as the Buddha (the founder). 
Buddhism spread all over India, and then northward 
through the Himalaya mountain passes into China, Tibet, 
Korea, and Japan. Southward, it reached Sri Lanka, Thai- 
land, Burma, Cambodia, and Vietnam. During the 1900s, 
it spread to Europe, the United States of America, and 
Australia. 

Buddhism has always adapted well to other cultures, 
and has developed distinctive forms in different coun- 
tries. The number of Buddhists in the world is estimated 
at well over 300 million. 


The three jewels of Buddhism 


People become or are counted as Buddhists if they 
"take refuge" in the Buddha, the dharma (the teaching), 
and the sangha (the community). These three refuges are 
also called the three jewels or precious things of Bud- 
dhism. In the Sanskrit language the word for the three 
jewels is triratna. At the beginning of most Buddhist 
gatherings and on special occasions, people say three 
times: I go to the Buddha for refuge, | go to the dharma 
for refuge, | go to the sangha for refuge.” 

The Buddha was the founder of Buddhism. He was a 
religious teacher who lived in northeast India, Most 
scholars think he lived from about 563 to 483 B.C. How- 
ever, some scholars claim he lived from about 448 to 
368 B.C. By his own effort he attained enlightenment (a 
state of understanding truth) and then taught others 
how to do the same. The title Buddha means Enlight- 
ened One. Buddhists follow Buddha by following this 
path to enlightenment in one of its forms. But Buddhists 
believe that taking refuge in the Buddha means more 
than just following him. It also means that a person has 
confidence in the nature of enlightenment, whether it is 
manifest in one’s own life or in other beings. See Bud- 
dha. 

Dharma means teaching, especially the teaching of 
the Buddha and his followers. Dharma also involves the 
wider idea of truth, especially the truth about the way 
things are. This idea is taught in various summaries, 
such as the Four Noble Truths, the Noble Eightfold Path, 
the Three Marks of Existence, and the Twelve-Linked 
Chain of Dependent Origination. 

The sangha is the Buddhist religious community. Yt 
consists of four groups of people: laymen, laywomen, 
bhikkhus (monks), and bhikkhunis (nuns). These people 
are called the sons and daughters of the Buddha. The 
laypeople support monks and nuns with gifts of food, 
shelter, and clothing. In return the monks and nuns give 
to the laypeople the example of lives lived close to the 
example of the Buddha. Monks and nuns also have a 
special task to preserve and pass on the dharma. Often 
the word sangha is used to mean just the monastic com- 
munity. In most Buddhist countries, monks are expected 
to live a life of poverty, meditation, and study. Some 
Buddhists become monks for life. Others serve in the 
sangha for short periods of time. The monks wear spe- 
cial orange or red robes, and are a common sight in 
Buddhist countries. 

The Four Noble Truths. The starting point for Bud- 
dhists is dukkha, the realization that life is unsatisfactory. 
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This is summarized in the first of the Four Noble 
Truths—that all is suffering. Gautama's encounter with 
old age, sickness, and death started his quest for en- 
lightenment. He then discovered the teaching that is ex- 
pressed in the second Noble Truth—that suffering origi- 
nates in people's desire, greed, or attachment to things. 
Greed, hatred, and ignorance are like three fires which 
must be blown out. 

Buddhism is not, however, pessimistic. Having stated 
the problem of suffering and its cause, the third Noble 
Truth says that suffering can be stopped. The Buddhist 
greeting “May all beings be happy’ is optimistic. Happi- 
ness, in this sense, is a permanent state of peace and 
calm, which Buddhists say is too profound to be de- 
scribed. It is usually called nirvana, a Sanskrit word that 
conveys the image of stopping, or “blowing out.” What 
needs to be blown out in this case are the flames of 
greed, hatred, and ignorance. A Buddhist believes that 
trying to describe this state to anyone is as difficult as 
describing to a fish what it is like to live on dry land, or 
describing the colours of the rainbow to someone who 
is colour-blind. 

The fourth Noble Truth is that there is a path to the 
happiness of nirvana. This path involves morality, medi- 
tation, and wisdom. The eight stages on the path are 
spelled out in more detail in the Noble Eightfold Path, 
which starts with two stages of wisdom, goes on to four 
essential types of morality, and ends with two stages of 
meditation. 

The Noble Eightfold Path. A person can start any- 
where on the Noble Eightfold Path, and progress to dif- 
ferent stages at different times. 

The eight stages of the Noble Eightfold Path are: (1) 
right knowledge and understanding, seeing the world 
and life as it really is; (2) right intention and thoughts, re- 
sisting evil, thinking with kindness and compassion; (3) 
right speech, saying nothing to hurt others; (4) right ac- 
tion, not harming living things, not taking what is not 
given, not having harmful sexual relationships, not tak- 
ing drugs or drink which cloud the mind; (5) right liveli- 
hood, earning a living in a fair and honest way that does 
not injure others; (6) right effort, using what energy you 
have in the right way; (7) right mindfulness, being atten- 
tive to what is going on inside you and around you; (8) 
right concentration, applying the mind to meditation 
and concentrating on what you are doing. The word 
right means what is appropriate to help a person prog- 
ress toward enlightenment. 

For a Buddhist, this analysis of the way the world is 
starts from the experience of dukkha. It develops into a 
practical path for leaving dukkha behind. Another possi- 
ble starting point for Buddhists is also based on the ex- 
perience of the Buddha. This is the truth that everything 
is changing all the time, that all that we experience here 
in the world is impermanent (anitya in Sanskrit). 

The Buddha saw old age, illness, and death. This ex- 
perience made him realize that nothing in the world is 
permanent. Buddhists believe that a person is a chain of 
life, a continuity from baby to child, to young adult, to 
old adult. Every part of each individual changes physi- 
cally and mentally in one lifetime. This realization led the 
Buddha to teach anatman (not-self). This is the belief that 

there is no ultimate, unchanging essence in anyone or 
anything. 


According to anatman, 
human beings are part of 
an ever-changing pattern 
that runs through all life. 
When a person no longer 
grasps after a sense of self, 
there is no feeling of sepa- 
rateness from others, no 
fear for the self, no fear of 
dying. People become self- 
less persons. They experi- 
ence a mental state of lov- 
ing kindness, compassion, 
sympathetic joy and equa- 
nimity (calmness of mind). 

The wheel of life. The Three Marks of Existence are 
suffering, impermanence and not-self. They are the dis- 
tinctive features of what Buddhists call samsara. Sam- 
sara is the endless round of birth, change, death, and re- 
birth. The changes that occur in one lifetime continue 
through many lives, in human and animal forms. These 
truths are often represented in Buddhist art by a wheel 
of life. This wheel has at its centre symbols of greed, ha- 
tred, and ignorance. Next come representations of the 
different realms in which beings live. On the outside is 
the Twelve-Linked Chain of Dependent Origination. This 
shows how one thing leads to another, or how one state 
comes into existence as result of another. For example, 
bad habits may depend on ignorance, or desire may 
lead to clinging. Two points where the chain can be bro- 
ken most effectively are at the links that concern desire 
and ignorance. Then samsara is transformed into nir- 
vana and the endless round of suffering is changed into 
happiness. See Nirvana. 


Buddhism in practice 


The middle way. The Buddhist way of life is one of 
moderation. Buddhists believe in the middle way. This is 
based on the Buddha's discovery that happinessis i 
found neither in self-indulgence nor extreme self-denial. 


The wheel, above, is an 
important symbol of 
Buddhism. 


r 
Buddhist monks chant before a statue of Buddha on an 
decorated with flowers. The monks chant in rhythm to ‘ke 
sound of a metal drum played by the monk standing 0n 
right. 


There is a strong belief in karma (see Karma). Karma 
means deeds, but the teaching of karma is a law of 
cause and effect. Karma influences how people behave. 
However unfair life seems at any given moment, nothing 
is ever wasted. The present is the fruit of the past, and 
the seed of the future. Thoughts and actions bear fruit in 
our lives, according to the intentions behind them, 
though this is not always obvious to other people. 

The five precepts. The basis of all Buddhist practice 
is morality. The Buddha recommended certain ways of 
living as helpful on the path toward nirvana. Buddhists 
undertake these as rules of training, and follow five pre- 
cepts as a part of their daily lives. These are listed under 
right speech and right action in the Eightfold Path. At 
many Buddhist ceremonies and meetings, people recite 
the three refuges and five precepts. Members of the 
monastic sangha undertake a further five precepts, mak- 
ing ten in all. They undertake rules of training to refrain 
from: (1) harming any living thing; (2) taking what is not 
given; (3) misuse of the senses, such as unchastity; (4) 
wrong speech; (5) taking drugs or drink which cloud the 
mind; (6) taking food at unseasonable times, such as 
after midday; (7) dancing, music, singing, and unseemly 
shows; (8) the use of garlands, perfumes, unguents, and 
things that tend to beautify and adorn the person; (9) 
using high and luxurious seats and beds; (10) accepting 
gold or silver. 

Members of the monastic sangha add to these ten 
rules another 227 rules of life. These rules are intended 
to make their community life work as it should. 

Buddhist images. Buddhists have images of Gau- 
tama and other Buddhas in their homes and temples, as 
areminder of these teachers’ lives and teachings. They 
show their respect by making offerings such as flowers, 
incense, and light in front of the image. These offerings 
remind Buddhists of impermanence (the delicacy and 
fragility of flowers), the way in which the dharma can 
penetrate the whole world (like incense pervading the 
air), and the illumination of the Buddha's life and teach- 
ing in the world (a lighted candle). 

Meditation. Buddhists meditate in ways that are ap- 
propriate to their character and stage along the path. 
The aim of Buddhist meditation is to understand the 
truth about the way things are. Different Buddhist 
groups use slightly different methods, but all emphasize 
that it is important for a person to have a meditation 
teacher. One important kind of meditation is samatha, or 
calming, which relaxes and calms the mind. It may also 
depend on the body being relaxed, which is why Bud- 
dhists often meditate sitting in a lotus posture. 

Another kind of meditation, which is possible once 
the mind is calm, develops clear insight into inner 
thoughts and emotions. This is called vipassana, which 
Means insight or clarity. There is also an emphasis on 
‘mindfulness, a total awareness of the present moment, 
With no distractions. The aim is to be totally alert at all 
times and in all activities, not just in a quiet room during 
a Meditation session. Another meditation emphasizes 
loving kindness, or metta, first of all in a person's own 
heart, and then flowing outward toward the whole 
world, 

Pilgrimage. Buddhists go on pilgrimages to sites as- 
Sociated with Gautama Buddha, such as Bodh Gaya in 
Bihar, India, the place where he became enlightened. 
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They also visit living Buddhist teachers such as the Dalai 
Lama (see Dalai Lama). 

Festivals. Buddhists celebrate festivals linked with 
the Buddha's life, or with some great event in Buddhist 
history. Perhaps the most famous Buddhist festival is 
Wesak, or Vesakha-puja. In Sri Lanka, Burma, and Thai- 
land this is an important annual festival during April and 
May. It celebrates the birth, enlightenment, and death of 
Gautama Buddha. Its name is taken from the name of the 
Sri Lankan month in which it takes place. 

Buddhists also mark rites of passage, such as coming 
of age. They remember the pattern of the Buddhas's life, 
and so boys and girls reenact his leaving home to re- 
nounce the world. When people die, their friends and 
family remind themselves of the Buddha's teaching 
about impermanence at the cremation ceremony and on 
anniversaries afterward. 


Buddhist schools of philosophy 


There are two main schools of Buddhism, the Thera- 
vada and the Mahayana. 

Theravada Buddhism. The word Theravada in the 
Pali language means the way or vehicle (vada) of the eld- 
ers (thera). It is the only surviving school of pre- 
Mahayana, or old Buddhism. Theravada is sometimes 
called southern Buddhism, because it was traditionally 
found in southern Asian countries such as Sri Lanka, 
Thailand, and Burma. 

It is also known as Pali Buddhism, because its scrip- 
tures, or holy writings, are in the Pali language. These 
sacred writing are called the Pali Canon or Tripitaka. Tri 
means three and pitaka means baskets. There are three 
parts to the scriptures. The scriptures were written 
sometime between 100 B.C. and 1 B.C. They were written 
on palm leaves and stored in baskets. 

The Tripitaka. The first part of the Tripitaka is the 
Vinaya Pitaka, or Basket of Discipline. This a collection of 
the rules of discipline for monks and nuns. The second 
part is the Sutra Pitaka, or Basket of Discourses, the col- 
lection of the sayings of Gautama Buddha. The third part 
is the Abhidharma Pitaka, or Basket of the Higher 
Dharma, the collection of further, more systematic, 
teachings. Theravada Buddhists believe that the material 
in these scriptures originated with Gautama himself, and 
was preserved very accurately in an ora/ (spoken) form 
for many years before it was written in the Pali language. 
They believe that Pali is the language most like that 
which the Buddha himself spoke. In fact, they often say 
that it was the language of the Buddha. 

Theravada Buddhists believe that Gautama Buddha 
was only a human being, whose example and teachings 
help his followers become enlightened. They emphasize 
his teaching that: "You yourself must make the effort. The 
Buddhas are only teachers." 

Theravada society. There are two main groups in tra- 
ditional Theravada society. These are the monks and the 
laypeople. There were once Theravada nuns, but they 
died out and are now being reestablished in Western 
countries. These monks and the laypeople are reli- 
giously dependent on one another. The laypeople earn 
merits, which will help them toward a better rebirth, by 
offering food, shelter, and clothes to the monks, listen- 
ing to the dharma, and trying to follow the five precepts. 
The most important virtue for lay Buddhists is generos- 
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ity. The great example for lay Buddhists is the Indian em- 
peror Asoka, who allowed the dharma to be taught and 
followed throughout his Indian empire in the 200's B.C. 
(see Asoka). Although Theravada Buddhists are taught 
that laypeople can become enlightened, they think that 
itis unlikely. Monks and nuns are much closer to nir- 
vana because they are free from the practical responsi- 
bilities of lay life, and can spend their time meditating, 
studying religious texts, and teaching others. 

Mahayana Buddhism. Mahayana means great vehi- 
cle. Mahayana Buddhism is sometimes called northern 
Buddhism because it was traditionally found in northern 
Asia, in countries such as Tibet, China, Korea, and Japan. 
Itis also called Sanskrit Buddhism because its key texts 
were originally in the Sanskrit language. These writings 
are now usually in local languages, such as Tibetan or 
Japanese. 

The key texts that Mahayana Buddhists use, in addi- 
tion to their own versions of the Tripitaka, are the Praj- 
naparamita (perfection of wisdom); the Lotus Sutra (true 
doctrine); the Vimalakirti (the name of a person); and the 
Sukhavati (land of purity or happiness). These texts date 
from between 100 B.C. and A.D. 200. Mahayana Bud- 
dhists believe these are the Buddha's teachings regard- 
less of whether or not they originated during the life- 
time of the historical Buddha. 

Scholars have argued about the origins of the Maha- 
yana traditions. In the centuries after Gautama's death, 
some monks claimed they could offer more possibility 
of enlightenment than others, whom they called the Hi- 
nayana (little vehicle). This was the term they used for 
those who followed the way modern Buddhists call 
Theravada. These monks saw themselves as represent- 
ing Mahayana. They emphasize certain important ideas, 
which they think are also taught in the Pali Canon. 

Cosmic Buddhas and bodhisattvas. Accordingly to 
Mahayana Buddhists, people do not have to rely on 
their own efforts to become enlightened. Nor do they 
have to become monks and nuns. They can be helped 
toward nirvana by cosmic Buddhas (Buddhas from other 
worlds), and bodhisattvas. A bodhisattva is a person 
who strives to become a Buddha by leading a life of vir- 
tue and wisdom. 

A bodhisattva vows that he or she will take all beings 
to nirvana with them. He or she may even postpone at- 
taining nirvana in order to relieve suffering through acts 
of love and compassion. The bodhisattva Avalokitesh- 
vara is particularly compassionate toward all beings. The 
ideal in Mahayana Buddhism is to be a bodhisattva, and 
care more about the enlightenment of others than about 
your own. Faith in a cosmic Buddha like Amitabha can 
help people to become reborn in the cosmic Buddha's 
pure land. From there, the cosmic Buddha will assist 
them to nirvana. 

Bodhisattvas and cosmic Buddhas teach in many dif- 
ferent contexts and to people of all levels of ability. Ma- 
hayana Buddhists use many kinds of practices, from the 
use of mantras (sacred formulas repeated frequently) to 
koans (puzzling sayings or riddles which startle people 
into reflection). 

Other schools of Buddhism. There are many differ- 
ent schools in the Mahayana tradition. One of the best- 
known is Zen. Zen is the Japanese form of chan, a Chi- 
nese word meaning meditation. The Zen schools of 


Buddhism originated in China, but are now Very strong 
in Japan and in Western countries. Zen Buddhists be- 
lieve that everyday activities are right material for medi- 
tation. This is seen particularly in the Zen emphasis on 
the religious use of gardens, flower arrangements, cal- 
ligraphy, and archery. Zen also emphasizes a close rela- 
tionship between a teacher, or master, and his follow- 
ers. (See Zen). 

Followers of the Pure Land school repeat the name of 
Amitabha (Amida in Japanese) with faith. They believe 
that their subsequent rebirth in his pure land will enable 
them to attain nirvana because his teaching is so good. 

Tibetan Buddhism developed alongside many of the 
north Indian religious traditions known as the tantra. 
The tantra is a secret set of teachings linked closely toa 
guru, a spiritual leader or teacher. In the Tibetan tradi- 
tion, there are three types, or levels, of Buddhist prac- 
tice. The Hinayana is based on morality and self- 
sufficiency. The Mahayana emphasizes the bodhisattva 
vow to help all other beings to attain enlightenment out 
of compassion. The Vajrayana, like the tantra, puts great 
emphasis in a living /ama, or guru, a teacher who can 
lead a person through the quickest way to enlighten- 
ment. 
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Questions 
In what do Buddhists "take refuge?” 
What are the four groups that make up the sangha? 
How many Noble Truths are there? 
What lies at the centre of the wheel of life? 
What do Buddhists mean by the middle way? 
What are the five precepts? 
Why do Buddhist pilgrims visit Bodh Gaya? 
Which are the two main schools of Buddhism? 
Why is the Tripitaka also known as the Three Baskets? 
What is a bodhisattva? , 
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Budgerigar. See Parakeet. 

Budget is a financial plan that helps people make the 
best possible use of their money. It identifies sources of 
income and assists in planning expenditure. Income and 
expenses may vary, and so most budgets consist—at 
least in part—of estimates. The word budget comes 

from the French bougette, which means bag or pouch. 

Individuals, families, businesses, governments, and 
various organizations all use a budget. A child may have 
only alittle money to budget. A government budget may 
involve figures in the billions. But all budgets resemble 
one another in certain ways. 

Budgets help individuals or groups achieve certain 
goals. These goals vary, but most people hope to make 
their income go as far as possible by spending wisely. 
Most people, businesses, and governments have limited 
funds to spend, and so they must decide which ex- 
penses are most important. By preparing a budget, they 
can make sure that enough money is set aside for items 
that have the highest priority. A budget also may reveal 
aneed for more income. It thus may cause individuals to 
work longer hours and governments to raise taxes. A 
government's budget is an important part of its political 
programme. 


Personal and family budgets 


Apersonal or family budget can plan spending ona 
weekly, monthly, or yearly basis. Some people keep two 
separate budgets. One budget covers annual income 
and expenses. The other covers a shorter period, such 
as a pay period at a person's place of employment. For 
example, a person who receives a weekly salary may 
plan a weekly budget. 

: Keeping a budget consists of three major steps: (1) es- 
timating income, (2) estimating expenditure, and (3) 
keeping financial records. 

Estimating income is the first step in preparing a 
budget. The budget should show the amount of money 
available after all salary deductions have been made. 
Such deductions might include income taxes, social se- 
curity taxes, and pension contributions. Estimating in- 
Come is easy if the total income consists only of a regu- 
lar salary. However, income from a personally owned 
business or profession or income that varies with the 
number of hours worked may change continually. In 
Such a case, the volume of business done or the hours 
Worked during a previous period may serve as the basis 
of an income estimate. 

Estimating expenditure. Certain major expenses re- 
main the same, month after month. They include rent or 
Mortgage payments, education costs, insurance premi- 
ums, and monthly instalment payments. Money for such 
items should be set aside first. Many other necessary ex 
Penses, including clothing, food, recreation, and trans- 
Portation, vary from month to month and may be con- 
trolled to some extent. 

Expenditure patterns vary from country to country 
and from person to person, as well as from family to 
family. Such factors as age, family size, income, and per- 
sonal tastes all affect individual spending. Some people 
Save to pay for their children’s education. Others put 
money aside to buy a home or a car. A family with a low 
income may have to spend most of its money on food, 
clothing, and shelter. 
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In estimating expenditure, individual needs must be 
analysed and priorities established. For example, a fam- 
ily may decide to spend less on clothing one year so 
they can afford a holiday. 

A personal or family budget may include planned sav- 
ings. A family may want to save a certain amount to use 
in an emergency, such as illness or unexpected repairs. 
The budget should have a surplus that can be used for 
unexpected expenses. 

A budget helps people live within a certain income. 
People may spend more than they earn in one year by 
borrowing money or by buying items on credit. But 
sooner or later they must repay the loans or pay for 
their purchases. They thus reduce the amount of money 
available for other items in the budget during the repay- 
ment period. 

Keeping financial records. Most people who have 
a budget keep a written record of their plan. They also 
write down their actual expenditure for various items 
during the budget period. Such a record of actual 
spending habits helps plan future budgets and avoid 
unplanned spending. 


Business budgets 


A budget helps a business company control its costs 
effectively. It shows the profits expected from various 
activities of the firm. It also helps management decide 
which projects are most important for the growth of the 
firm. 

A small company may have one employee who pre- 
pares the firm's budget. A large company may have an 
entire budget department with a full-time staff. This de- 
partment is directed by a senior executive called a finan- 
cial director, controller, or treasurer. See Accountancy; 
Audit. 

Most companies use two types of budget. These 
types are an overall operating budget and a capital 
budget. 

An overall operating budget summarizes the entire 
company’ financial plans. It is based on the budgets of 
individual departments. Most companies prepare an an- 
nual overall operating budget, but some also have a 
monthly or quarterly budget. A company's advertising, 
production, research, and sales departments may each 
prepare a budget. The budget department then com- 
bines these budgets and makes any necessary adjust- 
ments. 

Most companies prepare an income statement at the 
end of the year that is checked by accountants em- 
ployed outside the firm. The overall operating budget 
includes an estimate of income for the next year. Firms 
compare their year-end income statement with the 
budget estimate made earlier for the same year. This 
comparison determines the accuracy of the budget and 
helps a company plan its future budgets. 

A capital budget covers certain kinds of expenditure 
for a period of several years. It includes the companys 
expected costs for future construction, equipment, fur- 
niture, investments, and land. A capital budget also in- 
cludes expenditure to replace worn-out buildings and 
equipment. In addition, a capital budget shows the pro- 
posed sources of funds for the expenditure involved. 
These sources may include bank loans, company earn- 
ings, and the sale of bonds and stock. 
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Government budgets 


Government budgets, like personal and business 
budgets, involve total revenue (income) and total ex- 
penditure. Taxes provide most government income. Im- 
portant areas of spending include education, health, 
housing, national defence, social security, and transpor- 
tation. Government funds are also used to support pro- 
grammes for community development. 

Government budgets are usually prepared annually, 
but cover a financial year rather than a calendar year. 
The financial year in the United Kingdom, for example, 
begins on April 1. A national budget shows the expected 
cost of various government activities. It also indicates 
any increase or decrease in taxes. The budget informs 
the public about the government's priorities. It also has 
important effects on the economy of the nation. 

Economic effects of the national budget can be 
grouped into three major categories: (1) distribution of 
resources, (2) control of economic activity, and (3) distri- 
bution of income. 

Distribution of resources. The government and pri- 
vate businesses use such resources as land, labour, and 
money to produce goods and services. The goods and 
services provided by the government make up the pub- 
lic sector of the economy. Those produced by private 
businesses make up the private sector. The effect of the 
national budget is to a//ocate (distribute) resources be- 
tween the public sector and the private sector. The 
budget does this by determining what proportion of the 
nation's resources will serve the public sector. That pro- 
portion is not available for use by the private sector. 

Control of economic activity. Government taxation 
and spending influence the nation's general level of eco- 
nomic activity. Taxes lessen economic activity by drain- 
ing personal income and reducing the total spending of 
the people. On the other hand, government expenditure 
pumps money into the nation's economy and increases 
economic activity. 

A national budget balances if taxes equal expenditure. 
If taxes exceed expenditure, the budget has a surplus, 
and the high taxes tend to depress the economy. If ex- 
penditure exceeds taxes, the budget has a deficit, and 
the high government spending tends to stimulate the 
economy. 

Economists once believed that a national budget 
should balance every year. But most experts now be- 
lieve the government should deliberately create a defi- 
cit, a surplus, or a balanced budget—whichever is 
needed to stabilize the economy, depending on the cir- 
cumstances at the time. See Economics. 

Distribution of income. A national budget can also 
determine who bears the heaviest burden of taxes and 
who benefits most from government expenditure. In 
planning the budget, the government may design its tax 
System to lessen the gap between high and low income 
groups. For example, a progressive income tax System 
has a higher tax rate for people in a higher income 
group. The governments of most countries use a pro- 
gressive income tax system. 

Government spending also affects various economic 
groups differently. For example, people with a low in- 
come benefit the most from government spending on 
housing and health services. 


Budgie. See Parakeet. 

Buena Vista, Battle of. See Mexican War (Principal 
battles). 

Buenaventura (pop. 193,185) is an important port on 

the Pacific Coast of Colombia. For the location of Buena- 
ventura, see Colombia (map). Buenaventura serves as a 

processing and trading centre for a mining and agricul- 
tural area. Exports include coffee, gold, hides, platinum, 
and sugar. 

Buenaventura was founded in 1540. Development in- 
creased after the opening of the Panama Canal and the 
completion of a railway in 1914. 

Buenos Aires (pop. 2,965,403; met. area pop. 
10,934,729) is the capital and largest city of Argentina. It 
is also the country's chief port and leading industrial 
centre. About a third of Argentina's people live in the 
Buenos Aires metropolitan area. The city lies in eastern 
Argentina, along a broad, muddy, funnel-shaped bay 
called the Rio de la Plata. For location, see Argentina 
(political map). 

The name Buenos Aires is Spanish for fair winds. 
Early Spanish sailors named the broad harbour at the 
site after the patron saint of fair winds, Nuestra Sefiora 
Santa María del Buen Aire (‘Our Lady Saint Mary of the 
Fair Wind’). 

The city covers an area of 200 square kilometres, and 
the metropolitan area spreads over 3,680 square kilome- 
tres. Buenos Aires has few skyscrapers, even in the cen- 
tral commercial area. Broad avenues and numerous 
parks and plazas give the city a sense of spaciousness 
and tranquillity. i 

The Plaza de Mayo lies in the heart of Buenos Aires. 
The Casa Rosada (Pink House), which houses the offices 
of the president of Argentina, is at the east end of the 
plaza. A wide boulevard called the Avenida de Mayo 
runs west from the Plaza de Mayo to the Congress 
Building. 

The central business district lies just north and west 
of the Plaza de Mayo. The Avenida 9 de Julio, the widest 
street in the world, runs north and south through this i 
district. This street is 130 metres wide. East of the central 
business district lies the city's waterfront, which has _ 
huge docks and other facilities for servicing oceangoing 
ships. 

Residential neighbourhoods called barrios occupy 
most of the northwestern, western, and southern parts 
of Buenos Aires. Each barrio has its own churches, 
schools, grocery stores, meat markets, and bakeries. 
One of Buenos Aires most colourful barrios is La Pu 
Which is known for its brightly painted houses and ex 
cellent Italian restaurants. Nos 

Buenos Aires has many museums and libraries 
cluding the National Museum of Fine Arts, the NER 
Historical Museum, and the National Library. The on 
Theatre, in the central area, ranks as one of the wor dm 
finest opera houses. The city is the home of the Univ 
sity of Buenos Aires. P 

The people of Buenos Aires are called porem 
(port dwellers). About three-quarters of them are dé 
Spanish or Italian ancestry. Other groups include E 
scendants of English, French, German, pane 
Russian Jewish, and Syrian immigrants. In most o per 
barrios, the population consists of a mixture of nal 
ity groups. 
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sed Aires streets include Calle Florida, /eft, its main shopping area, and Avenida 9 de Julio, 
right, the world's widest boulevard. The boulevard is about 130 metres wide. 


Almost all the people of Buenos Aires speak Spanish, 
the official language of Argentina, and many also speak 
other languages. The city has several foreign language 
newspapers, as well as Spanish ones. Most portefios are 
Roman Catholics, but many practise other religions. 

_ Many wealthy families of Buenos Aires own mansions 
in the northern suburbs or have elegant homes near the 
centre of the city. But thousands of poor families live in 
wooden shacks crowded together in slums in the west- 
ern and southern suburbs. 


rity of Argentina's 
are loading sacks 


The port of Buenos Aires handles the majo 
$ ‘nn trade. The dockworkers shown above 
maize aboard a cargo ship for export. 


Economy of Buenos Aires is based on trade. More 
than 80 per cent of Argentina's foreign trade passes 
through the capital. Railways and trucks bring products 
to the city's port from all parts of the country and carry 
back other goods. Leading industries in the Buenos 
Aires area include meat packing; food processing; and 
the manufacture of textiles, rubber products, and elec- 
trical equipment. Many porteños work for the national 
government. 

History. Spanish settlers founded Buenos Aires in 
1536, but they left the area five years later because of In- 
dian attacks. A group of settlers from Paraguay, led by a 
Spanish soldier named Juan de Garay, reestablished 
Buenos Aires in 1580. 

In 1776, Spain united its colonies in southeastern 
South America into one large colony ruled by an official 
called a viceroy. Buenos Aires became the capital and 
began to flourish as a port. During the early 18005, local 
leaders grew dissatisfied with Spanish rule, and the city 
became the centre of the independence movement of 
South America. Buenos Aires set up its own government 
in 1810, and other areas ruled by the viceroy declared 
independence from Spain in 1816. The rulers of some of 
these areas formed a loose confederation that had de- 
veloped into the country of Argentina by the mid-18005. 
Buenos Aires was officially declared the capital in 1880. 

During the late 1850, large numbers of immigrants 
came to Buenos Aires from Europe and elsewhere. The 
city’s population rose from about 100,000 in 1850 to al- 
most 1,000,000 in 1900. 

The period from the 1 880's to the 1940's is considered 
Buenos Aires “Golden Age.” Wide avenues and impres- 
sive public buildings were built during those years. Bue- 
nos Aires became one of the most beautiful and modern 
cities in the Western Hemisphere, and the cultural cen- 


tre of Latin America. 
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Immigration to Buenos Aires from other countries 
has decreased since the 1930's, but the citys population 
has continued to grow rapidly. Every year, thousands of 
Argentines move to the city from rural areas in search of 
jobs. The population of the metropolitan area had in- 
creased from about 41 million in the 1940's to about 10 
million by the early 19805. The city's industries have 
been unable to employ all the newcomers, and wide- 
spread poverty has resulted. The city's housing and 
transportation problems have also increased. 

See also Argentina; Río de la Plata. 

Buffalo (pop. 328,123; met. area pop. 968,532) is the 
second largest city in the state of New York and one of 
the major industrial and transportation centres of the 
United States. It ranks as the nation's largest producer of 
flour and one of the biggest grain-handling ports. 

Buffalo covers about 130 square kilometres at the 
head of the Niagara River, at the eastern end of Lake 
Erie. People of Polish ancestry make up one of the larg- 
est groups in the city. Blacks form more than a fourth of 
the population. Niagara Falls, which provides low-cost 
hydroelectric power, has attracted many industries to 
the area. The leading industries produce chemicals, 
electronics components, fabricated metal products, 
food and food products, machinery, Paper and paper 
products, printed materials, and transportation equip- 
ment. The port of Buffalo is the largest inland port in 
New York State. It handles nearly 2 million metric tons of 
cargo each year. 

Buffalo is the common name of several kinds of large 
wild oxen, The name was first given to the black water 
buffalo of India. This large animal was so named be- 


The Cape buffalo of southern Africa is extremely dangerous 
when attacked or surprised. It can kill lions with its heavy hoofs 
and horns, and has also killed many hunters. 


The American bison has a large head and neck and humped 
shoulders. Long, coarse hair forms a beard on the throat and 
chin. Most now live in game reserves and national parks of 
North America. 


nd 
The European bison, or wisent, has a head that is ae 
carried higher than the American bison. It lives in a pro 
forest between Poland and the Soviet 


cause it likes to soak itself in pools of water for hours at 
atime. In its wild state the water buffalo can be danger- 
ous. But wild water buffaloes have become scarce be- 
cause people have hunted them and cleared their forest 
habitats for farmland. Domestic (tame) water buffaloes 
are used as beasts of burden in most of the warmer 
parts of Asia and Africa. The carabao is a small Philip- 
pine variety of domestic water buffalo. See Carabao; 
Water buffalo. 

In Australia, water buffaloes roam wild in the North- 
ern Territory. There are large herds in the region be- 
tween the Adelaide and Alligator rivers. Buffaloes were 
first imported into Australia from the island of Timor in 
the 1820's by Maurice Barlow, commandant of Fort Dun- 
das on Melville Island. 

A wild black buffalo, called the tamarau, lives in 
dense forests on the Philippine island of Mindoro. This 
small buffalo stands only about 1 metre high. The anoa, 
astill smaller forest buffalo, lives on the Indonesian is- 
land of Sulawesi. These animals are quite rare and are 
classified as an endangered species. 

Wild buffaloes also live in Africa. The Cape buffalo of 
South Africa is a large, black animal with nearly as bad a 
temper as that of the Indian buffalo. It resembles the In- 
dian buffalo in many of its habits, but has never been 
tamed. Another wild buffalo, related to the Cape buffalo, 
lives in forested regions in western and central Africa. 
One form of this buffalo lives in the Congo region. Like 
the tamarau, it stands only about 1 metre high. 

American buffalo, or bison, Most Americans know 
this large wild animal simply as “buffalo.” But zoologists 
do not consider it a true buffalo. They call it a bison. Un- 
like the buffaloes already described, it has a large head 
and neck and humped shoulders. It also has 14 pairs of 
ribs, instead of the 13 pairs found in true buffaloes. 

The American bison, or “buffalo,” is brownish-black, 
except on the hind part of the body, which is brown. 
Long, coarse hair covers the head, neck, and hump. The 
hair forms a beard on the throat and chin. The head has 
a pair of horns like those of domestic cattle. Some pairs 
of horns spread about 90 centimetres apart at their wid- 
est point. A fully grown bu! (male) measures from 3 to 
38 metres long, from the tip of its nose to the end of its 
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short, tufted tail. Its height at the shoulders measures 
about 1.8 metres. Bulls usually weigh between about 700 
and 900 kilograms. Extremely large ones may weigh as 
much as 1,400 kilograms. Cows (females) are much 
smaller than bulls and rarely weigh more than about 400 
kilograms. 

Great herds of these animals once roamed over North 
America between the Appalachian Mountains on the 
east and the Rockies on the west. The Indians depended 
upon their flesh for food and their hides for clothing. In 
1850, about 20 million of these animals still thundered 
over the western plains. Huge herds often forced trains 
to stop while the animals crossed the tracks. During the 
late 1800's, white American hunters slaughtered millions 
of bison. This killing deprived the Indians of their main 
source of food and almost wiped out the bison. 

Protection of bison. By 1889, only 551 bison could 
be found alive in the United States. Efforts then started 
to prevent the whole species from becoming extinct. 
Game laws and other protective measures allowed the 
surviving bison to live and multiply. As a result, more 
than 15,000 bison now live in fenced game preserves 
and in a few national parks in the United States. In addi- 
tion, there are several thousand bison on private 
ranches. Many of them are raised for their meat, which 
is sold as food. About 15,000 bison roam in Canada. 
Most of these live in the immense Wood Buffalo Na- 
tional Park, in the province of Alberta. 

Bison are social animals, and live in herds. The bulls 
and the cows graze together throughout the year. The 
single yellowish-red calf is born in May or June. The bull 
that leads the herd helps mother cows defend their 
calves from enemies. 

Bison mate when they are three years old, but they do 
not become fully grown for another five years. They may 
live to be 30 or even 40 years old. Their quick tempers 
have made it impossible to train them in captivity. 

Bison feed mostly on grass. They also eat a few other 
small plants, as well as twigs of willows and low shrubs. 
Some animal breeders have crossed American bison 
with ordinary domestic cattle. The resulting beefaloes 
and cattaloes feed on grass and do not require the 
costly grain feeding needed to fatten cattle. 


American Indians hunted 
buffalo for food and for their 
hides, which they made into 
clothing. This eyewitness 
sketch was made by Karl Bod- 
mer, a Swiss artist who toured 
North America in the early 
18305. 
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A cousin of the American bison, called the European 
bison or the wisent, was once numerous in Europe. But 
by the early 1900's, few of these animals remained. Pro- 
grammes involving the breeding of captive wisents 
saved the animal from extinction, and a herd of 1,600 
now live in a protected forest along the border between 
Poland and Belarus. The wisent's head is smaller and 
carried higher than that of the American bison. 

Scientific classification. Buffaloes and bison belong to the 
bovid family, Bovidae. They are in the subfamily Bovinae. The 
water buffalo in India is Bubalus bubalis. The Cape buffalo of Af- 
rica is Syncerus caffer, and the Congo species is $. nanus. The 
American bison is Bison bison. The European bison is Bison 
bonasus. 


See also Indian, American (Indians of the Plains; pic- 

tures); Water buffalo. 

Buffalo. See Bufíalo fish. 

Buffalo Bill (1846-1917), whose real name was William 
Frederick Cody, was a rugged frontiersman and noted 
marksman of the American West. Cody later became a 
popular showman. 

Cody was born in Scott County, lowa, U.S.A., on Feb. 
26, 1846. When he was eight, his family moved to the 
state of Kansas. After his father died in 1857, young Will 

rode a mule as a messenger for a freighting firm. He 
went to school for a year, then made trips west with 
wagon trains. He looked after livestock at first, then 
drove a team of horses. In 1860, Cody rode on a mail 
route for the pony express. 

During the Civil War (1861-1865), Cody joined a /ay- 
hawk (anti-slavery) organization. He later served asa 
Union scout. After the war, Cody operated a hotel in a 
Kansas village. When that venture failed, he started a 
freighting business, but then Indians captured his wag- 
ons and horses. 

After speculating in land and doing railway construc- 
tion work, he became a buffalo hunter, supplying meat 
for workmen building a railway west across Kansas. His 
amazing skill with a rifle earned him his nickname, “Buf- 
falo Bill." 

From 1868 to 1872, Cody served as a civilian scout for 
military forces fighting Indians in the West. Between 
campaigns, he served as a guide for several parties of 
buffalo hunters. 

Cody was awarded the Congressional Medal of 
Honor for gallantry in a fight with Indians on the Platte 
River in 1872. The U.S. Congress revoked the award in 
1917 because Cody was not a member of the military at 
the time the award was made. 

Late in 1872, Cody began his long career as a show- 
man. He appeared first in Wild West" shows in theatres. 
He took the leading role in a play, Scouts of the Prairies, 
which co-starred "Texas Jack” Omohundro and, later, 
“Wild Bill” Hickok. But Cody made several trips back to 
the plains to scout and to raise cattle. In 1876, he took 
Part in a skirmish with Cheyenne Indians in which he 

was said to have killed and scalped a young chief, Yel- 
low Hand. 

Early in 1883, Cody and others formed “Buffalo Bill's 
Wild West,’ a travelling show that toured the United 
States and parts of Europe. The show included a mock 
battle with Indians and a demonstration of Cody's shoot- 
ing skill. Cody continued to perform until shortly before 
his death. 


Whitney Museum of Western Art, Cody, Wyoming, USA- 


"Buffalo Bill" Cody, from a painting by Rosa Bonheur, the fa- 
mous French artist. Before becoming a circus showman, he is 
said to have killed over 4,000 buffaloes in 18 months for workers 
building a western railway. This earned him his nickname. 


After 1894, Cody lived on a ranch in the Bighorn Basin 
in northwestern Wyoming. His grave is located on Look- 
out Mountain, near the town of Golden, Colorado. 

See also Oakley, Annie. 

Buffalo bug. See Carpet beetle. an 
Buffalo fish is a large, dark-coloured fish that lives in 
fresh water from southern Canada to Guatemala. Mai 
buffalo grow as much as 90 centimetres long and weig 
as much as 23 kilograms. These fish resemble carp, but 
lack the barbels (whiskers) around the mouth. They we 
a more or less humped back. Three species (kinds) o " 
buffalo have commercial value. These are the bigmouth, 
black, and smallmouth buffalo. 

Scientific classification. Buffalo belong to the sucker am 
ily, Catostomidae. The bigmouth is Megastomatobus cyprinela. 
The black is /ctiobus niger. The smallmouth is / bubalus. 


L 


The bigmouth buffalo is a large food fish. 


Buffalo grass. See Grass (table). 

Buffalo Lodges have more than 100,000 members in 
Australia and New Zealand. They aim to be loyal to con- 
stitutional authority and to adhere to justice, truth, and 
philanthropy. The Royal Antediluvian Order of Buffaloes 
began as a reconstituted lodge among English actors in 
about 1822. It began in Australia during the gold rush in 
Victoria in about 1854. 

Buffing. See Grinding and polishing. 

Buffon, Comte de. See Evolution (Early theories). 
Bug is the common name of all insects, but true bugs 
are insects of the order Hemiptera. There are many dif- 
ferent kinds of Hemiptera. Some are very large, and 
some are almost too small to be seen. Some have wings, 
and others do not. Bugs may live in water, but most 
bugs live on land. None of the Hemiptera has teeth or 
chewing parts. They suck blood or juice from animals or 
plants through horny, jointed beaks which are attached 
to their heads. Some bugs have “bug” as part of their 
name. Examples are bed bugs, chinch bugs, stink bugs, 
and water bugs. Stink bugs give off an unpleasant odour 
for protection. Bugs also include such insects as back- 
swimmers, pond skaters, and water scorpions, and also 
aphids, cicadas, treehoppers, and scale insects. 

The two pairs of wings on bugs are not the same. The 
back wings are entirely membrane, and the front wings 
have membrane tips on a hard base. When the insect is 
at rest, the tips of the front wings cross and often appear 
to form an °X” on the insects back. 

_ Bugs lay their eggs in a variety of places, such as in- 
side plant tissues, on plants, or glued to hairs. The eggs 
are oddly shaped and some have attractive colours. 
Some bugs injure crops, or attack people or other ani- 
mals, but most are harmless. Bugs are usually controlled 
with insecticides, though other insects may provide the 
best control. 

Related articles in World Book include: 


Aphid Cicada Stink bug 
ae bug Insect Water bug 
hinch bug Scale insect 


Buganda. See Uganda (History). 
Bugbane is a tall, perennial plant with large, broad 
leaves divided into many leaflets. It has clusters of small 
White flowers. Bugbanes live throughout the north tem- 
perate regions of the earth. The name originally referred 
to a kind of bugbane that grows in Asia and eastern Eu- 
rope. It has an unpleasant odour, and people thought it 
Would keep bedbugs away. Bugbanes are grown as gar- 
den plants. They require a part-shaded position, and a 
moist, leafy soil. 
f Scientific classification. Bugbane belongs to the buttercup 
family, Ranunculaceae, It makes up the genus Cimicifuga. 
Bugging. See Wiretapping. 
Bugis are tribal people of Indonesia. The Bugis, also 
known as the Buginese, are one of two major ethnic 
groups inhabiting the southern peninsula of the island 
of Sulawesi. The other group is the Makasarese. There 
are about 3 million Bugis. They speak a language that 
belongs to the Malayo-Polynesian family. The written 
orm of the language uses a script of Indian origin. The 
eas are a highly cultured people with a rich literary 
i eritage. They have a class-based society similar to the 
roa caste system. Although once Buddhists, they have 
een followers of Islam since the 16005. 
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The bugbane is a tall plant with large, broad leaves. This per- 
ennial plant grows clusters of small white flowers. 


The Bugis are rice farmers and live in village commu- 
nities of about a hundred people each. But they havea 
long tradition of seafaring activities, and many are active 
in trade between the islands of Indonesia. 

Like the Makasarese, the Bugis originated in Makasar, 
in southwestern Sulawesi. They became skilled sailors 
and traders. Some also became pirates. They helped 
make Makasar a prosperous area. In the 16005, the 
Bugis began to come into conflict with the Dutch East 
India Company. In 1667, the Dutch captured Makasar. 
The Bugis left Makasar and established themselves in 
Selangor and Riau. In the late 1700's, the Bugis went to 
war against the Dutch and later had conflicts with the 
Malay states. The Bugis ceased to be a major factor in 
Indonesian history after about 1800. 

See Indonesia; Malaysia, History of. 

Bugle is a wind instrument widely used by drum and 
bugle corps and by some bands. Most bugles are made 
of brass. Armies used bugles for hundreds of years to 
sound battle calls. Some armies still use bugle calls, 
such as reveille and taps, to give certain orders to large 
groups. 

The main part of a bugle consists of a cone-shaped 
tube that curves around twice. A bugle has a cup- 
shaped mouthpiece at one end and a flared opening 
called the be// at the other end. The player produces 
tones by vibrating the lips while blowing into the 
mouthpiece. Different tones are played by changing the 
tension of the lips. 

Unlike the majority of wind instruments, most bugles 
have no valves or keys. As a result, many bugle players 
have difficulty blowing more than eight different tones. 
However, most bugle players can quickly learn military 
calls because only four basic tones are used. 

Many drum and bugle corps use bugles with one or 
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Bugles are used both to produce military calls and as musical 
instruments. The Scout shown above is blowing a military call 
on a bugle that has no valves or keys. The musician below is 
playing a soprano valved bugle. 


more valves, which lengthen the tube and so cause dif- 
ferent tones to be played. These bugles can play melo- 
dies and are manufactured in sizes ranging from so- 
prano, the smallest, to contrabass, the largest. 

The bugle dates back more than 2,000 years. It was 
originally a straight, cone-shaped tube, but was bent 
into an S shape during the Middle Ages. In the early 
1800's, the instrument was given its present looped 
shape to make it smaller and easier to carry. During the 
18005, a bugle with keys similar to those of a saxophone 
became an important band instrument for a short time. 
However, the cornet soon replaced this instrument. 
Buick, David Dunbar (1855-1929), was a pioneering 
car manufacturer. He founded the Buick Manufacturing 
Company in 1902. The company’s first cars were pro- 
duced in 1903. 

Buick's cars were among the first to have valve-in- 
head engines. In such engines, the valves are located 
above the pistons, making possible a more complete in- 
take of petrol and better combustion, Eugene C. Richard 
designed the engine, while Buick designed the chassis 
(framework) for the first Buick. Financial problems 

forced Buick to sell his interest in the company in 1906. 
He later worked for oil and gold mining companies. 
Buick was born in Arbroath, Scotland. He moved to De- 
troit with his parents when he was 2 years old. Before 


Some kinds of bugles 


Awide variety of bugles are used by drum and bugle corps, 
Each type of bugle shown below plays a different range of musi- 
cal pitches and has its own special tone quality. The bottom dia- 
gram shows the parts of a soprano bugle. 


Bass-baritone 


Parts of a soprano bugle 


Bell Finger holder Mouthpiece 


Piston valve 


Water key Rotary valve | 


making cars, he made plumbing supplies. i 
Building. See Architecture (The elements of archite 
ture); Building construction. j 

Building construction. The construction of Ha Ps 
homes and buildings in which people live and wor! 
been a major industry ever since early human RA 
first made huts of sticks, mud, or rocks. Methods ol " 
building construction have been constantly improve E 
since those first crude structures. The world's Mg SR 
fice building, the Pentagon in Arlington, Virginia, U^ 
has 344,243 square metres of office and other sneer 
Sears Tower in Chicago, the world's tallest building, 
443 metres high. 

India's Taj Mahal required 20,000 workers and ide: 
from 1632 until 1653 to complete. Modern ssepe 
can be built within a year or two. Prefabricated bui E 
ings, with their various parts made in factories by â 7 
sembly-line methods, can be built in a day ae i 
are rarely as durable as traditionally made buildings. 


Parts of a building 


A building has two main parts, the substructure the 
part below ground) and the superstructure (the R "e 
above ground). The substructure is usually calle Aer 
foundation. It includes the basement walls, even t 
these may extend above the ground. 
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Types of construction may differ according to a building's height. The skyscraper on the left has 
a skeleton construction made up of beams, columns, and girders. The structure on the right has a 
load-bearing-wall construction, which is used on most buildings less than four storeys high. 


Both the substructure and the superstructure help to 
support the /oad (weight) of the building. The dead load 
of a building is the total weight of all its parts. The /ive 
load is the weight of the furniture, equipment, stored 
material, and occupants of a building, In some regions, 
the wind load of a building is important if the structure 
is to withstand storms. The snow load may also be an 
important factor. In some areas, buildings have to be 
constructed to withstand earthquake shocks. 

Foundations are the chief means of supporting a 
building. They carry both the dead and live loads. There 
are three main types of foundations: (1) spread, (2) pier, 
and (3) pile. 

Spread foundations are long slabs of reinforced con- 
crete that extend beyond the outer edges of the build- 
ing. Such foundations are not so firm as those based on 
solid rock. The footing areas in contact with the soil 
must be of sufficient size to spread the load safely over 
the soil and to avoid excessive or uneven settlement. 
Any such settlement would cause walls to crack or 
doors to bind. 

Pier foundations are heavy columns of concrete that 
go down through the loose topsoil to a bed of firm rock. 
This bed may also be sand, gravel, or firm clay. If the 
bed consists of firm clay, the pier is usually enlarged at 
the base, to increase the bearing area. 

Pile foundations are long, slender columns of steel, 
concrete, or wood. Machines called pile drivers ham- 
mer them down as deep as 60 metres to à layer of solid 
soil or rock. Workers can tell when the columns reach 
their proper depth by the number of blows the pile 
driver needs to drive the columns a few centimetres 
deeper. These columns transmit the building load to the 
Supporting soil. Most skyscrapers are supported by 
rock foundations. 

Beams, girders, and columns support à building 


much like bones support the body. They form the skele- 
ton of the superstructure, and bear the weight of the 
walls and each floor of the building. Beams and girders 
run horizontally. Girders are usually larger than beams. 
Closely spaced beams are called joists, especially in 
wooden buildings. Purlins are small beams that brace 
rafters or girders and help provide the structure to sup- 
port roofs. Beams above window and door openings are 
called /intels. Slabs are beams whose width is greater 
than their depth. 


Superstructure 


Ground level 


Rock 


The building construction of a skyscraper is shown in the 


above diagram. Most skyscrapers are built on rock and have pile 
foundations and skeleton frameworks. 
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Columns are heavy vertical supports that carry the 
load of beams and girders. Trusses consist of many 
wood or steel supports that are connected in triangular 
patterns. They provide the strength and rigidity to span 
large distances with relatively small amounts of material. 
Arches are curved supports that usually extend over 
openings. 


Types of construction 


In /oad-bearing-wall construction, the walls transmit 
the load to the foundation. In ske/eton construction, all 
loads are transmitted to the foundation by a rigidly con- 
structed framework made up of beams, girders and col- 
umns. This skeleton carries the roof, walls, and floors, 
together with their loads. Load-bearing-wall construc- 
tion is usually most economical for buildings less than 
four storeys high, but skeleton construction is better for 
taller buildings. All buildings in the skyscraper class are 
of skeleton construction. The first building to have skel- 
eton construction was the 10-storey Home Insurance 
Building in Chicago. Completed in 1885, this building 
was the world's first skyscraper. 

Many parts of a building have no structural function. 
Partition walls and curtain walls carry only their own 
weight and serve to divide the interior of a building or 
to keep out the elements, Other nonload-bearing parts 
include windows, doors, stairs, and lifts. 

In one method of construction, called ti/t-up construc- 
ton, concrete wall panels are formed at ground level. 
Cranes or derricks then lift them into position. Lift-slab 
construction may be used for positioning roof and floor 
slabs. These slabs are formed with concrete at ground 
level, within the framework of the building. They are 
then lifted into place using hydraulic jacks. 


Classification of buildings 


Buildings are classified in many countries according 
to their resistance to fire. A standard fire test is used in 
testing samples of materials. In this test, the samples are 
exposed to a fire of specified intensity. The materials are 
graded for their ability to withstand the fire. For exam- 
ple, a two-hour rating is given to a material that with- 
stands the test for two hours. 

If the walls of a building are of masonry or reinforced 
concrete, and the major structural parts are steel or re- 
inforced concrete and insulated, they would probably 
have a four-hour rating. Other parts of the building 
would have a three-hour rating. 

Ordinary construction is that in which the exterior 
walls are of masonry or reinforced concrete, and in 
Which the interior structural members are partly or en- 
tirely of wood in smaller dimensions than required for 
heavy timber or steel construction. 

Frame construction, in which exterior walls are 
wholly or partly of wood is common in the U.S.A. and 
Scandinavia. It includes brick or stone veneer, stucco, or 
sheet metal over wood. 


Constructing a skyscraper 


New methods in the design and construction of sky- 
scrapers have been closely related to the development 
of computers. Engineers use computers to solve the 
complex mathematical problems involved in such con- 
Struction projects. Computers do this work quickly by 


The tilt-up method of construction, above, involves forming 
concrete wall panels at ground level. The panels are then lifted 
into position by cranes or derricks. 


breaking the design down into a limited number of pre- 
calculated elements. 

When an organization decides to erect a skyscraper, 
it usually signs a contract with a building firm. The com- 
pany awards the contract after many firms have submit- 
ted bids showing the price they will charge and the time 
they will need to erect the building. The company that 
receives the contract must make detailed building plans 
so that construction can be done as quickly and as j 
cheaply as possible. The construction firm often subcon- 
tracts to other companies such work as electrical wiring, 
plumbing, and bricklaying. Such subcontracting -— 
money because it means using a worker only when t e 
production schedule requires the individual's sevi 

Before construction begins, engineers determine t 
strength of the soils that will lie underneath the new 
building. With this information, they can design m m 
proper foundation. After the building site is cleare gi 
elled, and drained of water, excavation (digging) PR ; 
Mobile diggers usually excavate the foundation. Grou! 
made of rock may be excavated by blasting. h 

Sometimes workers dig a trench on all sides of the t 
foundation and fill it with concrete before Suv 
gins. Any excavation that may cave in is braced an e 
Shored with wood or steel. Pumps can be used to zin 
water from the excavation area at all times. But if the n 
becomes too watery, caissons (protective walls) may 
built so the work can continue (see Caisson). j 

After the excavation is finished, the footings pa ^ 
and the superstructure are built. Most steel i m 
superstructure, such as beams, girders, and co! a 
comes prefabricated. Each piece of steel should Ws 
number indicating the exact place where it shou ‘aston 
used. When the steel is raised into place, women a i 
the pieces together temporarily with bolts. Later, Mes 
ers and riveters join these pieces together perma 


Prefabricated buildings consist of entire sections that are pro- 
duced in factories. This photo shows a crane hoisting a prefabri- 
cated wall into position at the construction site. 


Many kinds of derricks and cranes are used in the 
construction of skyscrapers. The two main kinds are mo- 
bile cranes and tower cranes. Mobile cranes are 
mounted on trucks or special vehicles and can manoeu- 
vre around the outside of the building to hoist materials 
and equipment from various locations. Tower cranes are 
supported on a steel tower erected next to or inside a 
building's framework. They can only hoist materials po- 
sitioned within the maximum radius of their lifting 
mechanisms. Some tower cranes can add sections to in- 
crease the height of their support tower as the building 
goes up. Others are mounted directly on the recently 
constructed upper storeys of the building's framework. 
They can use a “telescoping” tower mechanism to "jump" 
up with successive floors as they are constructed. A der- 
tick, mobile crane, or even a helicopter can help in re- 
moving sections of a tower crane once the building is 
nearly complete. 

After workers complete the superstructure and out- 
side walls, the building is ready to be finished, deco- 
rated, and furnished. These steps are much like finishing 
a house (see House). 


Prefabricated construction 


Prefabrication has become an important part of most 
types of building construction. Prefabricated sections of 
à building are produced in large quantities in a factory 
and then shipped to various construction sites. This pro- 
cedure may allow work to continue despite poor 
Weather conditions and should reduce any waste in 
time and material at the site. As a result, costs are low- 
ered and construction time decreases. 

Many types of building sections can be prefabricated. 
For example, entire walls may be prefabricated for a 
Wooden-frame house. Huge wooden arches are prefab- 
ricated for use as supports in churches, gymnasiums, 
and other buildings. Concrete beams, floors, roofs, and 
Wall panels may be precast for many types of structures. 
Entire buildings may be constructed in a factory and 
then transported to the desired location. 

Prefabricated structures are sometimes made by a 
Process called modular construction, first used in Japan. 
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Modular construction refers to the use of a standard 
measurement as the basis for all building materials. The 
size of the module may vary considerably from country 
to country. In the United States, the basic module is 10 
centimetres. All building parts are designed so that each 
dimension equals either this measurement or some 
multiple of it. Such standardization of building parts can 
allow all parts to fit together with few alterations. Modu- 
lar parts are also used in buildings that are not prefabri- 
cated. 

Related articles in World Book include: 


Building materials 


Adobe Paint 
Aluminium Plastics 
Brick Putty 
Building stone Stucco 
Cement and concrete Terracotta 
Clay Tile 
Glass Timber 
Insulation Wallboard 
Iron and steel Wire glass 
Nail 

Other related articles 
Architecture Heating 
Caisson House 
Carpentry Housing 
Cofferdam Pile 
Construction equipment Roof 
Crane Skyscraper 
Escalator Strength of materials 
Flooring Window 


Building society is a specialist savings bank. The 
main function of a building society is to attract savings 
from the public, and to lend the savings to people who 
wish to buy their own home. The loans are made 
through a legal agreement called a mortgage. Generally, 
mortgages are repaid over a long period of time, such 
as 20 or 25 years. The building society holds the title 
deeds of the borrower's house as security until the loan 
is repaid. Borrowers repay the mortgage in regular 
amounts, generally making monthly payments. If a bor- 
rower fails to keep up regular payments, the building 
society may repossess the house. It forces the mort- 
gagee (borrower) to move out, and then sells the house 


to repay the loan. 


Building societies are in most British and Irish shopping 
centres—convenient places to deposit or withdraw money. 
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In addition to repaying the loan, borrowers have to 
pay interest on the amount borrowed. Most of the inter- 
est is paid by the building society to its savers, and the 
remainder pays the society's expenses and forms its 
profits. 

Many building societies in the United Kingdom and 
Ireland are cooperatives, jointly owned by all the savers 
whose money is invested in them. In some countries, or- 
ganizations similar to building societies are called coop- 
erative banks. In the United States, such financial insti- 
tutes are called savings and loan associations. 

During the 19805, building societies and similar or- 
ganizations experienced many changes. In the United 
Kingdom, new laws enabled building societies to 
broaden their services and compete with banks. Also, 
building societies were no longer compelled to be co- 
operatives and some became limited companies (see 
Company). 

The failure of many mortgage-holders to repay their 
loans became a major problem in the late 1980s and 
early 1990's. In the United States, many savings and loan 
associations became bankrupt, in a crisis resulting 
partly from customers’ failure to repay mortgages. The 
government provided huge amounts of money to re- 
solve the crisis, and new laws were passed to regulate 
the activities of savings and loan associations. 
Building stone ranks in importance with steel as a 
construction material. Stone is used for the foundations, 
walls, and steps of buildings, for the supports of piers 
and bridges, and for finishing and decorating all types 
of structures. Crushed stone accounts for most building 
stone used in construction. Crushed stone is quarried 
stone crushed into small pieces suitable for such uses 
as the surfacing of roads and industrial construction. 


Workers mine limestone from a quarry in Indiana, U.S.A., 
above. Limestone is durable and can be cut and shaped easily. It 
is often used to make trims and facings for buildings. 


Dimension stone is stone in natural blocks or slabs 
cut in definite shapes and sizes. Builders expect good 
dimension stone to last at least a hundred years. The 
best dimension stone has the fewest pores or air cells, 
making it able to resist the wearing effects of weather, 
Stone with large, open pores will chip off if water 
freezes and expands in the pores. Dimension stone 
includes granite, limestone, sandstone, marble, and 
slate. 

Granite is one of the strongest of all the building 
stones. However, it is difficult to cut and handle because 
it is extremely hard. It is used extensively in the con- 
struction of public buildings. Granite can be polished to 
a glossy finish, and is an excellent background for carv- 
ings and lettering. 

Limestone is a hard and lasting building stone that 
can be cut easily and shaped with saws, planes, and 
even lathes. These buff or grey stones are sometimes 
placed over the rough stonework of a building to make 
an attractive surface. Limestone is also used to tile 
floors, and for sills, steps, and trimming. 

Sandstone is easy to work and is used for the same 
purposes as limestone. Sandstone that is well-cemented 
with silica is probably more durable and weather- 
resistant than most other building stones. 

Marble is the most elegant building stone. Pure mar- 
ble is white, streaked with veins of black, grey, green, 
pink, red, and yellow. Builders use marble to make mon- 
uments and tombstones, and to decorate stairways, 
hearths, floors, and panelling. j 

Slate is fine-grained rock that can be split easily into 
thin slabs and used for roofing shingles and flagstone 
flooring. 

Related articles in World Book include: 


Building construction Quarrying 
Granite Sandstone 
Limestone Slate 
Marble 


Building trade is any one of the branches of a large 
section of industry concerned with the construction of 
public buildings, homes, bridges, canals, harbours, rail- 
ways, reservoirs, roads and motorways, sewers, and 
tunnels. Together, the building trades are known as the 
construction industry. 


Divisions of the building trades 


The planning branches of building-construction work 
include the services of architects, engineers, and con- 
tractors. Other branches of the building trades include 
excavation, or the digging of foundation pits and tun- 
nels; structural-steel erection; sheet-metal work; ma- 
sonry, or the construction of brick, concrete, or tile 
structures; glass installation; woodworking; roofing: 
painting and decorating; and the mechanical trades, 
which include the installation of electrical, plumbing; 
heating, and ventilating equipment. 


The contracting system 


A building or other construction project may be kes 
erected by an individual or an organization that ma is di 
the plans, hires the labourers, and buys the esi 
rectly. Most construction work, however, is turne writ- 
to a general contractor. The contractor agrees, in 4 


E in 
ten bid or proposal, to complete the building according 


| 


to the plans and specifications of an architect. The price 
may be a fixed /ump sum, or the contractor may agree to 
construct the building for whatever it costs plus a fixed 
fee, or a percentage, of the building costs. The general 
contractor may do all or a large part of the work under 
the contract. Usually, however, the contractor makes use 
of subcontractors, who furnish the labour and materials 
for certain parts of the work, such as the excavating or 
carpentry. The subcontractors also receive a fee or per- 
centage for their work. The general contractor usually 
employs a superintendent who supervises the actual 
construction activity, including the work of the subcon- 
tractors. The architect, or someone chosen by the archi- 
tect, makes certain that the structure is built according 
to the plans and specifications. 

A construction project usually must be completed by 
acertain date in order that business plans can be made 
and carried out. For this reason, a time schedule is usu- 
ally prepared before the construction work begins. The 
schedule gives the starting date, the required rate of 
progress, and the date of completion for the various 
kinds of work to be done by the subcontractors. 

Related articles in World Book include: 


Air conditioning Fireproofing Plaster 
Building construc- ^ Heating Plumbing 

tion House Refrigeration 
Carpentry Interior decoration Ventilation 
Engineering 


Bujumbura (pop. 151,000) is the capital and largest 
city of Burundi. It lies in the western part of the country, 
along the northeastern shore of Lake Tanganyika. For lo- 
cation, see Burundi (map). 

Most of Burundi's government activity takes place in 
Bujumbura. The city is also a trading centre and a centre 
for shipping on Lake Tanganyika. An international air- 
Port serves Bujumbura. The city has a university, an agri- 
cultural institute, and a museum. 

Bujumbura was formerly called Usumbura. German 
troops founded the city as a military post in 1896, when 
the Burundi area was part of German East Africa. In 
1919, Usumbura became the capital of Ruanda-Urundi, a 
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Belgian-controlled territory that is now Burundi and the 
neighbouring country of Rwanda. Burundi gained inde- 
pendence in 1962, and the city became the country's 
capital. The city’s name was changed to Bujumbura that 
same year. 

Bulawayo (pop. 413,800) is the second largest city and 
a major industrial centre of Zimbabwe. Only Harare, the 
capital, is larger. Bulawayo lies on the Matsheumhlope 
River, in southwestern Zimbabwe. For location, see Zim- 
babwe (map). 

During the mid-1800s, an African people called the 
Ndebele settled near the site of present-day Bulawayo. 
In 1893, British colonial forces drove the Ndebele from 
the area and established a town there. Bulawayo be- 
came a city in 1943. 

Bulawayo grew rapidly during the early 1900s. The 
city has many parks and modern buildings and is the 
home of several colleges. The National Museum of Zim- 
babwe is in Bulawayo. The city's industries manufacture 
building materials, radios, textiles, tyres, and other 
products. 

Bulb is a round, underground structure that develops 
in certain flowering plants. A bulb consists largely of lay- 
ers of thick, fleshy leaves. These surround a small piece 
of stem tissue, which produces a large bud near the 
centre of the bulb. Roots grow from the bottom of the 
bulb. 

The chief function of a bulb is food storage. During 
the growing season, the plant stores food in the fleshy 
leaves of the bulb. As the winter or dry season ap- 
proaches, the aboveground parts of the plant die, but 
the bulb with its stored food remains alive under- 
ground. At the beginning of the next growing season, 
the bulb's central bud sends out a shoot, which pro- 
duces a stem, leaves, and flowers above the ground. 
Food stored in the bulb fuels the young shoots rapid 
growth. 

Bulbs also have /ateral, or branch, buds that develop 
into new bulbs. Gardeners frequently separate branch 
bulbs and replant them to produce new plants. This type 
of reproduction is called vegetative propagation (see 


Bulawayo is the second larg- 
est city in Zimbabwe. It lies on 
the Matsheumhlope River and 
has many parks and modern 
buildings. 
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Food-storage 


Central bud jleaves 


A bulb stores food for plant growth in layers of fleshy leaves. 
The central bud will produce an aboveground stem, leaves, and 
flowers. The lateral buds will grow into separate bulbs. 


Plant [Vegetative propagation). Most bulb-forming 
plants also reproduce by means of seeds produced in 
their flowers. 

Onions and garlic are familiar bulbs used for food 
and flavouring. Garlic bulbs consist mostly of many sep- 
arate segments called c/oves. Each clove is a lateral bud 
surrounded by a few fleshy storage leaves. Such popu- 
lar garden flowers as tulips, daffodils, and narcissuses 
grow from bulbs that people plant in the autumn. 

People sometimes use the word bulb to refer to 
corms. Corms resemble bulbs, but consist mostly of 
stem tissue with a few thin, scaly leaves. 

See also Corm; Flower (Garden perennials [Bulbs]) 
Bulbul is any member of a family of about 120 species 
of tropical songbirds found in Africa and southern Asia. 
Bulbuls are small to medium-sized, and most have slen- 
der, notched bills. They have loose, fluffy feathers, and 
some species have a crest of feathers on the head. Most 


The bulbul is a tropical songbird. 


bulbuls are dully coloured, with combinations of yellow, 
green, brown, or grey feathers. However, some species 
have patches of bright red or yellow feathers on the 
head or beneath the tail. 

Most types of bulbuls have loud, lively songs. Some 
species are familiar inhabitants of gardens and yards, 
but others live only in dense jungles and are seldom 
seen. Bulbuls use twigs and small roots to build cup- 
shaped nests in bushes or trees. The female lays from 
two to four eggs, which in most species are pinkish- 
white marked with brown, chestnut, or violet. Bulbuls 
eat chiefly fruits and insects. Some species of bulbuls 
roam in large, noisy flocks when they are not raising 
their young. 

Scientific classification. Bulbuls make up the family Pyc- 
nonotidae. 

Bulfinch, Charles (1763-1844), an American architect, 
is generally considered the greatest architect New Eng- 
land has produced. He was influenced toward classical 

simplicity and restraint, and helped introduce the Fed- 

eral style, which dominated American architecture until 
1820. 

Bulfinch designed some 40 public buildings and 
churches, including the statehouses of Connecticut, 
Maine, and Massachusetts. He served as an architect of 
the Capitol in Washington, D.C. His most influential. 
works were the beautiful houses he built on Boston's 
Beacon Hill and in other New England towns. Bulfinch 
was born in Boston, Massachusetts, and graduated from 
Harvard University in 1781. i 
Bulfinch, Thomas (1796-1867), was an American 
writer who became famous for his popular retelling of 
myths and legends for young people. Bulfinch's most 
important book was The Age of Fable (1855). The book 
has introduced generations of young readers to the my- 
thology of ancient Greece and Rome, as well asto — , 
Celtic, Scandinavian, and Oriental mythology. Bulfinch’s 
The Age of Chivalry (1858) deals with legends about : 
King Arthur. Legends of Charlemagne (1863) retells leg 
ends of the Middle Ages. The three books are com- 
monly known as Bulfinch's Mythology. 

Bulfinch was born in Newton, Massachusetts. He was 
the son of the American architect Charles Bulfinch. He i 
worked for a Boston bank for 30 years and did not begi 
his literary career until he was 57 years old. - 
Bulganin, Nikolai Aleksandrovich (1895-1975/ 
was premier of the Soviet Union from 1955 to 1958, E 
when Nikita S. Khrushchev replaced him. Bulganin v 
demoted to chairman of an economic council. As paa 
mier, Bulganin headed the Soviet government in nal 
only. Khrushchev, secretary of the Communist ge 
held real power. With Khrushchev, Bulganin uu 
trips to other countries between 1955 and 1957. ER. 
wrote to Western powers in December 1957, inns 
the North Atlantic Treaty Organization (NATO) ora 
ence against permitting missile bases to be esta 
in Western Europe. ea 

Bulganin was bong in Nizhniy Novgorod. He e 
Bolshevik in 1917, and served in the secret pole Wm 
1918 to 1922. Bulganin later ran industries and Se aefend 
the mayor of Moscow. He organized civilians to cid 
Moscow during World War Il. Though he Mum d 
military man, Bulganin became a general and t 
marshal. 
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Farmland covers more than half of Bulgaria. The government has begun a programme of turning 
over huge government farms, like the one above, to private ownership. 


Bulgaria 


Bulgaria is a country on the Balkan Peninsula of south- 
eastern Europe. It is bordered by Romania on the north, 
Yugoslavia and Macedonia on the west, Greece and Tur- 
key on the south, and the Black Sea on the east. Moun- 
tains cover most of Bulgaria. Fertile valleys and plains 
separate the mountains in many areas. 

Until the late 1940's, most Bulgarians lived in rural 
areas and worked on farms. Today, about two-thirds of 
the people live in cities. Many of them work in such in- 
dustries as food processing and the production of metal 
goods. But agriculture is still important to Bulgaria's 
economy. Sofia is Bulgaria's capital and largest city. 

About 3,000 years ago, a people called the Thracians 
established the first civilization in what is now Bulgaria. 
The region became part of the Roman Empire in the AD. 
40's, Between the late 600s and the mid-1300s, Bulgaria 
twice ruled a powerful kingdom that covered most of 
the Balkan Peninsula. In the late 1300's, the Ottoman Em- 
pire conquered the country. Russia helped Bulgaria gain 
freedom from Ottoman rule in 1878. The country be- 
came fully independent in 1908. 


Government 


Bulgaria came under Communist rule in 1946. The 
Bulgarian Communist Party took control of the govern- 
Ment. Political parties that opposed the Communist Party 
Were outlawed. The Communist Party and the govern- 
ment gained almost total control over the economy. The 
Party also attempted to control all social aspects of life, 
Such as religion and entertainment. It placed strict re- 
Strictions on such basic rights as freedom of speech. 

In the late 19805, the Soviet Union, which was then 
the world's most powerful Communist country, made 
forms resulting in more freedom for its people. Re- 
orm movements then increased in Bulgaria and other 
Fastern European Communist countries. In December 
1989, Communists who favoured reforms gained control 


of Bulgarias Communist Party and the government. They 
began taking steps to end the party's complete control 
of the government. Opposition parties were allowed to 
operate. The Communist Party changed its name to the 
Bulgarian Socialist Party. 

Multiparty elections for a new legislature were held 
in 1990 and again in 1991. In the 1991 elections, a party 
called the Union of Democratic Forces (UDF) won the 
most seats. The Bulgarian Socialist Party won the second 
most seats, only slightly fewer than the UDF. 

National government. The National Assembly is Bul- 
garia's legislative body. Its 240 members are elected by 
the people to a four-year term. The political party that 
has a majority of seats in the National Assembly chooses 
a prime minister, who is Bulgaria's most powerful gov- 
ernment official. The prime minister heads a cabinet, 
called the Council of Ministers, which carries out opera- 
tions of the government. The voters elect a president to 
a five-year term. The president is commander in hief of 
the armed forces and has various legal and administra- 
tive duties. All Bulgarians 18 years of age or older may 


vote. 


Facts in brief about Bulgaria 


Capital: Sofia. 

Official language: Bulgarian. 

Official name: Republika Bulgariya (Republic of Bulgaria). 

Area: 110,912 kmr. Greatest distances—east-west, 492 km; north- 
south, 274 km. Coastline—282 km. 

Elevation: Highest—Musala Peak, 2,925 m above sea level. Low- 
est— sea level. 

Population: Estimated 1996 ‘population—8,417,000; density, 81 
people per km:; distribution, 67 per cent urban, 33 per cent 
rural. 1985 census—8,948,388. Estimated 2001 population— 
8,421,000. 

Chief products: Agriculture—wheat, maize, barley, sugar beet, 
grapes, tobacco, milk. Manufacturing— machinery, processed 
foods, metal products, textiles. Mining—salt, sulphur, lead, ka- 


olin, copper. 
National anthem: 
Money: Currency unit—lev. One lev=1 


"Mila Rodino" (‘Dear Homeland’). 
00 stotinki. 
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Local government. Bulgaria is divided into 100 ad- 
ministrative regions. One city, Sofia, ranks as an admin- 
istrative region. Each administrative region is governed 
by a mayor, who is elected by the people. Below the re- 
gional level of government are more than 1,100 urban 
and rural communities. Each community is governed by 
an official appointed by an elected people's council. 

Courts. The High Judicial Council is Bulgaria's high- 
est court. It hears appeals from lower courts and rules 
on the constitutionality of issues. This court has 11 mem- 
bers appointed by the National Assembly, 11 appointed 
by other judicial authorities, and 3 appointed by the 
president. Bulgaria's lower courts include a Supreme 
Court of Appeals; a Supreme Administrative Court; and 
regional, district, and appeals courts. The military has its 
own courts. 

Armed forces. Bulgaria's regular army, air force, and 
navy together have about 110,000 members. Men 18 
years of age or older may be conscripted for one year. 


People 


Population and ancestry. For Bulgaria's total popu- 
lation, see the Facts in brief table with this article. Sofia, 
the country's capital, is the largest city by far. It has 
about 14 million people. 

About 85 per cent of Bulgaria's people are of Bulgar- 
ian ancestry, They are descended from Slavs, who set- 
tled the region in the 500s, and Bulgars, who arrived in 


Md Rag of Bulgaria bears the national colours—white, green, 
and red, 


Mediterranea 


Bulgaria lies on Europe's Balkan Peninsula, It borders the Black 
Sea, Romania, Yugoslavia, Macedonia, Greece, and Turkey. 


A crowded square in Sofia, Bulgaria's capital and largest city, 
reflects the rapid growth of Bulgarian cities since the 1940s. 


the 600's and who were absorbed into the Slavic popula- 
tion. The Slavs came from what are now southeastern 
Poland and northwestern Ukraine. The Bulgars were a 
nomadic Asian people. 

People of Turkish ancestry make up about 10 per cent 
of Bulgaria's population. In 1984 and 1985, Bulgarian au- 
thorities forced ethnic Turks to adopt Bulgarian names, 
and to reject their own language and religion. Some of 
the people who refused to change their names were — 
killed by Bulgarian troops. Approximately 300,000 ethnic 
Turks fled to Turkey before the Turkish authorities 
closed the border in August 1989. In December 1989, 
Bulgaria's reform government ended this policy and 
granted equal rights to ethnic Turks. Other minority 
groups include Armenians, Greeks, Gypsies, Romanians, 
and Russians. 

Way of life. Before Communist rule began in 1946, 
most Bulgarians lived in rural areas, where poverty was 
widespread. After the Communists came to power, the 
government began to industrialize Bulgaria. Many peo 
ple then moved to cities to work in factories. Today, 
about two-thirds of all Bulgarians live in urban areas. AF 
though living conditions have improved, Bulgaria still 
has one of the lowest standards of living in Europe 

Most of Bulgaria's city workers are employed by ba i 
tories and businesses. About 80 per cent of all Bulgaria 
women work outside the home. They make up nearly 
half the total work force. Wages are low, and jobs ur 
scarce, Shortages of housing, food, and basic goo’s j 
keep prices high. Few people can afford a car, but PS 
Bulgarians own a television set and a radio. Many © 
goods sold in the shops are of poor quality. "pH 

In rural areas, most people work on farms. pur heat 
people live in simple houses that often lack ce 
ing and plumbing. The government has improve FO, 
ditions by building paved roads and providing e'e 
ity and telephone services. 

Recreation and food. Bulgarians enjo; ike walk 
gatherings with friends or relatives. They also li Westem 
ing. Films, books, music, and dance styles from E 
countries are popular, especially with young bu 
Sporting events, particularly soccer matches, m TE 
many spectators. Many Bulgarians flock to the be 
of the Black Sea coast for their holidays. 
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Bulgaria 


Other city or town 
Elevation above sea level 


Bulgaria map index 


Cities and towns 
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“Pop 
Pulation of metropolitan area, including suburbs. Sources: 1980 official estimates for largest cities; 1975 


copulgarians enjoy simple stews and other dishes that 
mech lamb, pork, or beef. Yoghurt is a popular part of 
ELSE Strong plum brandy is a favourite alcoholic 
pu'Ouage. Bulgarian, the official language of Bul- 
orn is spoken by most of the people. Bulgarian is 
n ely related to Russian and other Slavic languages 
is written in the Cyrillic alphabet (see Alphabet [The 
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Cyrillic alphabet]. 

Education. About 98 per cent of all Bulgarians aged 
15 or older can read and write. The government oper- 
ates most schools. Children aged 7 to 15 must attend 
primary school. They study such subjects as history, lit- 
erature, mathematics, and art. Nearly all students go on 
to secondary school. Bulgaria has about 25 institutions 


of higher education. 
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An outdoor market near Plovdiv attracts shoppers. The farmer 
above is selling garlic, a favourite Bulgarian seasoning. 


Arts. The golden age of Bulgarian arts occurred dur- 
ing the 800's and 900s. At that time, Bulgarian artists and 
craftworkers created magnificent Byzantine churches, 
paintings, and religious objects (see Byzantine art). Bul- 
garian literature flourished during the 1000s. Ottoman 
Turks conquered the country in the late 1300s. Its arts 
then declined. Turkish rule of Bulgaria weakened during 
the 18005, and the country's culture then began to re- 
vive. 

Two of Bulgaria's finest authors of the 1800s were the 
poet Khristo Botev and the novelist Ivan Vazov. Botev's 
fiery works called for freedom from Turkish rule. Vazov 
vividly described the Bulgarian people's terrible suffer- 
ing under the Turks. After the Communist Party came to 
power, the government strictly controlled artistic ex- 
pression. But since the reform government came to 
power in Bulgaria in 1989, restrictions on the arts have 
been lifted. 

Bulgaria is known for its performing arts, especially in 
the field of music. Several opera singers, including Boris 
Christoff and Nikolai Ghiaourov, have won international 
fame. 

Religion. After the Communist Party came to power, 
the government discouraged religion and supervised 
religious practice. But in 1989, the reform government 
affirmed the rights of all citizens to practise their reli- 
gion. About 90 per cent of Bulgarians are members of 
the Bulgarian Orthodox Church, one of the Eastern Or- 
thodox Churches (see Eastern Orthodox Churches). 
Other religious groups include Muslims, Protestants, 
and Roman Catholics. 


Land 


Bulgaria has four main land regions. They are (1) the 
Danubian Plateau, (2) the Balkan Mountains, (3) the Tran- 
sitional Mountains and Lowlands, and (4) the Rhodope 
Mountains. 

The Danubian Plateau covers northern Bulgaria 
from the Danube River south to the Balkan Mountains. 
Several Bulgarian rivers, including the Iskür and the 
Yantra, flow into the Danube. The Danubian Plateau has 
the country's most fertile farmland. 


The Balkan Mountains cross Bulgaria from west to 
east. Botev Peak, which rises 2,376 metres, is the tallest 
mountain in the range. 

The Transitional Mountains and Lowlands lie 
south of the Balkan Mountains, between the Black Sea 
on the east and the Rhodope Mountains on the west 
and south. Farmers grow many fruit and vegetables in 
the region's Maritsa and Tundzha river valleys. 

The Rhodope Mountains occupy southernmost Bul- 
garia. The country's highest point, Musala Peak, rises 
2,925 metres above sea level in the range. 


Climate 


Bulgaria's climate varies from region to region be- 
cause of differences in the terrain. In January, the aver- 
age temperatures range from 2* C near the Black Sea to 
—18° C in central Bulgaria. In July, the average tempera- 
ture is 24° C throughout most of the country. The sum- 
mers in northern Bulgaria are humid, while those in the 
south are dry. The average yearly precipitation is about 


60 centimetres. However, mountainous areas usually re- 


ceive more than 100 centimetres of precipitation yearly. 
Snowfall is generally light except in the mountains. 


Economy 


Bulgaria is a developing country. Under Communist 
rule, its economy was based on government ownership 
of factories, mines, most farmland, and other resources 
used for production. Poor management and shortages 
of fuel and skilled labour slowed economic growth. f 
Since the reform government came to power in 1989, it 
has begun to break up large government-owned iud 
and redistribute land to private owners. It also has made 
plans to sell state-owned companies to private owners. 

Bulgaria's production is reported in terms of the 
country's net material product (NMP). The NMP is ae t 
total value of goods and of services used in the produ 
tion of these goods by a country in a year. 

Manufacturing, mining, and energy production 
account for about half of Bulgaria s NMP and employ j 
about a third of the nation's workers. The top nu 
turing industries make chemicals, processed We A 
metal products, machinery, and textiles. Much of t 


ia. It has the 
The Danubian Plateau covers northern Bulgaria gatas 
country's best farmland. Factories in Ruse, above, gion. 
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chief port on the Danube, process food grown In the 


Textile manufacturing is a major Bulgarian industry. The 
women above work in a textile factory in Plovdiv. 


technology used in manufacturing is outdated, There- 
fore, many of the country's products are not competitive 
in world markets. Most industries cannot operate with- 
out financial assistance from the government. Major in- 
dustrial centres include Sofia, Dimitrovgrad, Plovdiv, 
Ruse, and Varna. 


Bulgaria has small deposits of many kinds of minerals. 


The country mines coal, copper, kaolin, lead, pyrite, salt, 
sulphur, and zinc. A nuclear power plant at Kozloduy 
provides nearly a fourth of the country's electricity. Bul- 
garia must import most of its fuel. 

Service industries account for about a fifth of Bul- 
garias NMP and employ about a third of all workers. 
The largest group of service industries provides com- 
munity, social, and personal services, such as education 
and health care. Shops, restaurants, and hotels form an- 
other important group. Other service industries include 
transportation and communication. 

Agriculture accounts for about a fifth of Bulgaria's 
NMP and employs about a fourth of the country's work- 
ers. Farmland covers about 6 million hectares, or more 
than half of Bulgaria. 

Grain is Bulgaria's chief farm product. Wheat and 
maize are the leading grains. Other grains include bar- 
ley, oats, rice, and rye. Farmers also grow à wide variety 
of fruit and vegetables, including apples, grapes, pota- 
toes, pears, sugar beet, tomatoes, and watermelons. To- 

àcco and roses are also important crops. Roses are 
grown for their sweet-smelling oil, which is used to 
make perfume. Bulgarian farmers raise such livestock as 
dairy and beef cattle, poultry, pigs, and goats. Cows 
milk is a major farm product. 

Trade. Bulgaria's main trading partners include many 
Eastern European countries. Bulgaria also trades with 
Such Western nations as Germany, Greece, Italy, Great 
Britain, and the United States. Twice each year, a large 
trade fair is held in Plovdiv. Bulgaria receives financial 
assistance from the European Bank for Reconstruction 
and Development. Founded in 1990, this bank was de- 
Signed to help rebuild the economies of Eastern Euro- 
Pean countries. 

Bulgaria's chief imports include fuels, industrial 
*quipment, metals, and such raw materials as iron ore 
and coke. Its main exports include cigarettes and to- 

acco, grapes, machinery, rose oil, and wine. 
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Transportation and communication. About 7,630 
kilometres of railways crisscross Bulgaria. The country 
also has about 36,470 kilometres of roads, but only 
about a quarter are paved. The main airports are in 
Sofia, Burgas, and Varna. Ruse is Bulgaria's chief port on 
the Danube, the country's only important inland water- 
way. The leading Black Sea ports are Varna and Burgas. 

The Bulgarian Telegraph Agency, the country's official 
news agency, provides foreign and national news. Bul- 
garia has 24 radio stations and three television channels. 
Fourteen daily newspapers and nearly 1,200 magazines 
are published in the country. Most books published and 
sold in Bulgaria are by Bulgarian authors. 


History 


Early history. A people called the Thracians estab- 
lished the first civilization in what is now Bulgaria about 
3,000 years ago. The region became part of the Roman 
Empire in the A.D. 40s. Slavs from what are now south- 
eastern Poland and northwestern Ukraine settled in the 
territory during the 500s. In the 600s, nomadic Bulgar 
tribes from central Asia migrated to the region. In time, 
the Bulgars blended with the Slavic people. 

The first Bulgarian kingdom was established in 
681. It gradually became the most powerful state in the 
Balkans. Under Simeon I, who came to the throne in 893, 
Bulgaria entered a golden age. Simeon brought Albania, 
Macedonia, Serbia, and some other parts of the Byzan- 
tine Empire under Bulgarian influence. Trade, literature, 
and art flourished. After Simeon died in 927, Bulgaria's 
power began to decline. In 1018, the country was con- 
quered by the Byzantine emperor Basil I! and became 
part of the Byzantine Empire. 

The second Bulgarian kingdom was founded in 
1186, after Bulgaria regained its independence from 
Byzantine rule. During the 1200, Bulgaria's economy 
and culture thrived again, and the country once more 
became a major Balkan power. However, Ottoman Turks 
began raiding Bulgaria in the early 1300's. By 1396, they 
had conquered the country. 

Turkish rule of Bulgaria lasted more than 500 years. 
The Ottoman Turks forced their culture on Bulgarian so- 
ciety. They seized Bulgarian lands and other property 
and heavily taxed the people. The Turks killed many Bul- 
garians who opposed their rule. 

The Bulgarians rebelled against the Turks in the 
15905, the 1680s, and the 1730s. But the Turks crushed 
them each time. From the late 17005 to the mid-18005, 
Bulgarian patriotism grew. The Turks made some social 
reforms, but the Bulgarians still wanted freedom. They 
revolted again in 1876 and were brutally put down. 

In 1878, in a war between Russia and the Ottoman 
Empire, Russian troops invaded Bulgaria and defeated 
the Turkish army. In March 1878, the Turks signed the 
Treaty of San Stefano and gave up Macedonia and 
Thrace to Bulgaria. But in July, a meeting of European 
leaders, called the Congress of Berlin, replaced the 
treaty with the Treaty of Berlin. This returned most of the 
territory to the Ottoman Empire and allowed for limited 
Bulgarian self-rule. See Berlin, Congress of. 

In 1879, Bulgaria adopted a Constitution. Alexander of 
Battenberg, a German prince, was installed as ruler. The 
country's next ruler, King Ferdinand, declared Bulgaria's 
full independence from the Ottoman Empire in 1908. 
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The Balkan wars. In 1912, Bulgaria joined Greece, 
Montenegro, and Serbia in a war to drive the Turks out 
of Europe. In fighting this war, called the First Balkan 
War, Bulgaria hoped to regain the territory it lost under 
the Treaty of Berlin. The Ottoman Empire was easily de- 
feated, but the victorious countries argued over the divi- 
sion of the lands they had won. In 1913, Bulgaria began 
the Second Balkan War by attacking Serbia and Greece. 
It was quickly defeated. Bulgaria lost much of the terri- 
tory it had gained in the First Balkan War. See Balkans 
(The First Balkan War; The Second Balkan War). 

The world wars. Bulgaria entered World War I 
(1914-1918) on the side of Germany and the other Central 
Powers in the hope of regaining the territory it lost fol- 
lowing the Second Balkan War. The Central Powers 
were defeated, and Bulgaria lost even more territory in 
the peace agreement. After the war, Bulgaria was torn 
by political unrest and terrorism as various groups 
struggled for power. 

Bulgaria's determination to regain its lost territory led 
it to enter World War II (1939-1945) as an ally of Ger- 
many and Italy. During the war, the country was heavily 
bombed. The Soviet Union invaded Bulgaria on Sept. 8, 
1944, The Soviet Union had been formed in 1922 under 
Russia's leadership, and it existed until 1991. The day 
after the Soviet invasion, the Fatherland Front, a group 
of Bulgarian political organizations led by the Commu- 
nist Party, overthrew the Bulgarian government. 

Communist rule. The Communists did not com- 
pletely control Bulgaria's new government, and so they 
immediately took steps to strengthen their power. They 
removed non-Communists from the government. People 
whom they considered to be enemies were killed or 
sent to labour camps or prisons. Private property was 
seized, and the freedom of the people was restricted. In 
1946, the monarchy was abolished. Georgi Dimitrov, the 
chief Communist leader, became head of government. 
In 1947, Bulgaria adopted a Constitution modelled on 
that of the Soviet Union. By 1948, the Communists had 
total control of the country. Dimitrov died in 1949. In 
1950, Vulko Chervenkov came to power. Industrializa- 
tion increased under Chervenkov's rule, but the coun- 
trys living standards declined. 

In 1954, Todor Zhivkov became party head. In 1962, 
he also became head of state. Zhivkov based his rule on 
sharing power between national and local government 
authorities, improving living standards, and maintaining 
close ties with the Soviet Union. During the early 19605, 
the country still suffered from a severe shortage of basic 
goods and services. In addition, some members of the 
government began to resent Soviet influence in Bul- 
garia. In 1965, Zhivkov survived an attempted military 
take-over of his government. 

Recent developments. In the late 1980's, reforms re- 
sulted in more freedom for people in the Communist 
countries of Eastern Europe. Influenced by these 
changes, people in Bulgaria demonstrated against Zhiv- 
kov's government to demand democracy and greater 
freedom. A revolt within the Communist Party led by 
Foreign Minister Petar Mladenov forced Zhivkov to re- 
sign from office in November 1989. Zhivkov was ar- 
rested and later charged with abuse of power and mis- 
use of government property and money. Mladenov was 
named to fill Zhivkovs post. The new government in- 


creased the freedom of the people in Bulgaria. 

In January 1990, the Communist Party gave up its mo- 
nopoly of power and allowed for a multiparty political 
system. In April, the party changed its name to the Bul- 
garian Socialist Party. Also in April, the National Assem- 
bly elected Mladenov to the new post of president, 
which became the country's most powerful position. 

In June 1990, Bulgaria held its first free, multiparty 
elections in 44 years. The Bulgarian Socialist Party won 
the majority of seats in a new legislature called the 
Grand National Assembly. The Union of Democratic 
Forces (UDF) won the second highest number of seats. 
In July, protesters claimed that Mladenov had ordered 
military tanks to put down an antigovernment demon- 
stration the previous December. Mladenov then re- 
signed as president. In August, the Grand National As- 
sembly elected Zhelyu Zhelev of the UDF as president. 
Zhelev became Bulgaria's first non-Communist head of 
state since 1944. 

After a new Constitution was adopted in July 1991, the 
Grand National Assembly was renamed the National As- 
sembly. The Constitution made the prime minister the 
most powerful government official. New legislative elec- 
tions were held in October 1991, and a party that had 
split from the UDF—which was disbanded—won the 
most seats. This party later also took the name Union of 
Democratic Forces. Filip Dimitrov, head of the new UDF, 
became prime minister. In January 1992, Zhelev was 
elected president. 
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Questions 


What is Bulgaria's chief farm product? 2 
Why has economic growth been slowed in Bulgaria 
From what peoples are the Bulgarians descended? 
Why did Bulgaria enter World Wars | and 11? 
What is Bulgaria's only important inland waterway? 
What was the role of Simeon | in Bulgaria's history’ 
Where is Bulgaria's most fertile farmland? 
Why did many rural Bulgarians move to thi 
1946? 
What are Bulgaria's four main land regions? 
Why did Bulgaria fight in the First Balkan War? 
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Bulge, Battle of the. See World War Il (The drive to 
the Rhine). 

Bulimia is a disorder in which individuals experience 
frequent and uncontrollable periods of overeating 
called binges. It may occur on its own or as a phase of 
another eating disorder, anorexia nervosa. Unlike other 
people who overeat, people with bulimia usually cannot 
stop a binge once it has started. They eat until they are 
too full to eat any more. After binging, most bulimics 
purge (eliminate) the food by making themselves vomit 
or by taking large doses of laxatives to help empty the 
bowels. Thus, most bulimics do not gain weight. 

Many more women than men suffer from bulimia. 
The disorder occurs primarily among women from 13 to 
40 years of age. Many cases of bulimia disappear after a 
few weeks or months, but may recur. Other cases last 
for years without interruption. Health risks associated 
with bulimia include damage to teeth and gums from 
the acid in vomit, persistent sore throat, and dehydra- 
tion. 

Bulimia has long been regarded as a psychologically 
based disorder caused by childhood experiences, family 
influences, and social pressures. As yet, little scientific 
evidence supports this widespread theory. However, 
group therapy, a technique of treating psychological 
disorders, has reportedly helped many bulimics stop 
their binge-eating. Research suggests that some cases of 
bulimia may be caused by a chemical imbalance in the 
brain. In various studies, treatment with antidepressant 
drugs has helped many bulimic patients gain partial or 
full relief from their symptoms. 

See also Anorexia nervosa. 

Bull. See Cattle; Animal (table: Names of animals); 
Bears and bulls; Bullfighting; Taurus. 

Bull, in the Roman Catholic Church, is a decree or 
mandate issued by the pope on important or solemn oc- 
casions, The term comes from the Latin word bulla, 
Which means seal. For centuries, lead seals were placed 
on papal bulls. Since 1878, most bulls have been 
stamped with a wax seal. Copies of a bull are sent to 
Catholic churches throughout the world, while the origi- 
nal is kept in Rome. A bull differs from an encyclical, 
which is a letter the pope addresses to the church and 
People of good will on important questions. 

Bull, John (15622-1628), an Englishman, was one of the 
Most outstanding composers of his day. Most compos- 
ers of his time wrote mainly choral music, but Bull's 
Music reflects his revolutionary understanding of key- 
board instrumental writing. One of his most beautiful 
Works is the "Queen Elizabeth's Pavan’ for organ. One of 
Bull's pieces for virginals, now lost, may have been the 
Source of the tune of the British national anthem. Bull 
Was probably born in Somerset, England. He lectured at 
Gresham College, London, for many years. 

Bull ants include several species (kinds) of ants in Aus- 
tralia. Most of them are large. The winged females of 
Some species grow as much as 2 centimetres long. Bull 
ants can inflict painful bites with their long, conspicuous 
toothed jaws. They can also sting. They are fearless and 
will attack on occasion. Only a few hundred ants live in 
each nest, They make their nests in the ground, often at 
the bases of trees or stumps. The worker ants feed their 
Stubs on animal remains, which often consist of other 
Insects. Scientists consider bull ants to be among the 
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most primitive ants. They do not have social structures 
as complex as the more advanced species. 

Scientific classification. Bull ants belong to the ant family, 
Formicidae. They make up the genus Myrmecia. 

See also Ant. 

Bull roarer is a propeller-shaped piece of hardwood 
made by the Australian Aborigines. When swung on the 
end of a cord, it spins at a great speed and produces a 
loud moaning sound. The Aborigines used bull roarers 
in secret ceremonies. Women and children accepted 
the sound as a warning to keep away from the sacred 
ceremonial grounds. Aborigines in parts of Arnhem 
Land swung as many as 20 bull roarers at the same time 
as a climax to certain ceremonies. Bull roarers range 
from a few centimetres to more than 0.3 metre in length. 
Bull terrier is a medium-sized dog that originally was 
bred in England from the bulldog and the old white 
English terrier. The bull terrier has the thick body and 
good nature of the bulldog, and the intelligence and 
quickness of the terrier. It weighs from about 23 to 28 
kilograms. It stands from about 53 to 56 centimetres 
high at the shoulder. The bull terrier has a long, egg- 
shaped head; small, bright eyes; and small, pointed ears. 
The dog's straight tail is thick at the base and tapers to a 
point. Its coat is short and smooth. There are two varie- 
ties of bull terrier. One is all white, and the other is brin- 
dle with white markings. The bull terrier was used in 
England for dog baiting (fighting) and for catching rats. 
Today, the dog is prized as a pet and for its strength. 
See also Bulldog; Dog (picture: Terriers). 

Bulla. See Bill; Bull; Clothing (Ancient times). 
Bullbat. See Nighthawk. 

Bulldog is a medium-sized dog with a thick, heavy, 
low-slung body. It has a large head, a short face, wide 
shoulders, and sturdy legs. The bulldog weighs from 
about 22 to 25 kilograms. It may be red or brindle, 
white, fawn, or mottled, It is related to the ancient mas- 
tiff-like breeds. In England, the bulldog was used to bait 
(fight) bulls and bears from the 1200s until the sport was 
outlawed in 1835. Today, it ranks among the most even- 
tempered breeds and makes an excellent pet. 

See also Boxer; Bullmastiff; Dog (picture: Nonsport- 
ing dogs); French bulldog. 

Bulldozer is an earth-moving machine. It consists of a 
large, steel blade attached to the front of a tractor. The 
term is also used to mean the blade alone. The blade is 
mounted on either a crawler (track-laying) or a rubber- 
tyred tractor. The driver can raise or lower the blade 
with a power control, Bulldozers are major tools in 
grading and excavating land for construction projects of 
all sizes, including earth dams, roads, railways, and air- 
orts. 
Bullet is a pointed cylinder of lead or other metal that 
is fired from a pistol, a revolver, a rifle, or a machine 
gun. Bullets are measured by their ca/ibre, which is their 
diameter in one-hundredths of an inch, or in centime- 
tres or millimetres. A .20-calibre bullet would be 4j; 
inch (5.08 millimetres) in diameter. Bullets vary between 
22 and .60 in calibre. 

Ball bullets are used in most army guns and hunting 
rifles. Tracer bullets contain a substance that leaves a 
trail of fire along the path of the bullet. Armour-piercing 
bullets have steel centres and blunt noses. These bullets 
are used against tanks and other armoured targets. 
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Many bullets are made of lead that is hardened with 
small amounts of antimony. Bullets that are fired at high 
speed have lead centres covered with jackets or harder 
metal such as cupronickel. Jackets are made of steel and 
gilding metal, or of gilding metal only. Gilding metal is 
an alloy of copper and nickel. 

Dumdum bullets have their jackets stripped back 
from the point to uncover the lead core. This makes 
them more harmful because the soft lead point spreads 
when it strikes. Such bullets are used in hunting large 
animals. International law forbids their military use. 

The velocity (speed) of rifle bullets varies between 
about 180 and 1,500 metres per second. Some bullets 
can hit targets as far away as 5,500 metres. 

See also Ammunition; Cartridge; Handgun; Machine 
gun; Rifle. 

Bulletin, The, is an Australian weekly magazine. Dur- 
ing the 1890, it became an eloquent advocate for force- 
ful Australianism. It influenced the most important liter- 
ary swing in Australian literature. When it was first 
published, in 1880, The Bulletin concentrated on social 
and political journalism. It advocated Australia for Aus- 
tralians, campaigned for the federation of the Australian 
colonies, and attacked overseas exploitation of Australia. 
Under such leaders as J. F. Archibald, its cofounder and 
editor, The Bulletin fostered many writers and artists, in- 
cluding Henry Lawson and Banjo Paterson. 
Bullfighting is a contest between a bull and a man 
called a matador. Bullfighting is popular in many Span- 
ish-speaking countries, in Portugal, and in southern 
France. In such countries as Spain and Mexico, mata- 
dors are national heroes. 

A bullfight takes place in a special stadium called a 
plaza de toros (bullring). During the bullfight, the mata- 
dor faces the bull alone, attempting to manoeuvre the 
charging animal by waving a cape or a piece of cloth. In 
most countries, the matador kills the bull at the end of 
the bullfight. In Portugal and in some bullrings in 
France, it is illegal to kill the bull. Bulls used in a bull- 
fight are specially bred to attack. They are powerful, fe- 
rocious animals that may weigh 450 kilograms or more. 
A bull can seriously gore or even kill a matador with its 


The paseo is the parade of matadors and their assistants into 
the ring before the bullfight. Matadors wear the suit of lights, 
the traditional costume decorated with gold thread and sequins. 


horns. In spite of its popularity, some people oppose 
bullfighting. They especially object to what they con- 
sider to be cruel treatment of the bulls and the pain and 
suffering inflicted on them. 

Modern bullfighting dates from the 1700s when the 
first permanent bullring was built in Spain. The major 
breeds of fighting bulls were also developed in Spain 
during the 1700's. A number of matadors gained fame 
during the 1900's. The best known included Juan Bel- i 
monte, El Cordobés, Luis Dominguín, and Manolete, al 
of Spain, and Carlos Arruza of Mexico. 3 

The bullring is shaped like a bowl. The bullfight 
takes place in the centre, and the spectators are seate ; 
in a circle above. Most arenas are about 50 metres in 


The picador performs on horseback. He carries 
a lance called a vara that he forces into the bull's 
. neck to weaken the animal's neck muscles. 


is a stick with a steel barb at one end. It is decorated wi 
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A banderillero is one of the matador's assistants. Two banderiller™ erilla 


turns placing three pairs of banderillas behind the bull's neck. À 
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During the faena, the matador makes a number of passes at 
the bull with a mu/eta—a red cloth draped over a stick. 


ameter. The surface consists of firmly packed sand. The 
bull enters the arena from an entrance called the toril. A 
wooden fence about 1.7 metres high called the barrera 
separates the ring from the spectator area. Other facili- 
ties at the bullring include corrals for the bulls, an infir- 
mary to treat injured matadors, and a chapel where the 
matador prays before the bullfight. 

Spain alone has more than 400 bullrings. They seat 
from about 1,500 to more than 20,000 spectators. The 
Plaza de Toros Monumental in Mexico City is the 
world's largest bullring. It has seating for about 55,000 
people. 

Types of bullfights. A bullfight is called a corrida in 
Spanish. Of the many types of bullfights, probably the 
two most common are the corrida de toros and the 
novillada. 

The corrida de toros is the highest form of bullfight. 
Only matadors de toros participate. A matador de toros 
has received his title in a ceremony called the a/terna- 
tiva. Only matadors with experience, skill, and popularity 
are given the alternativa. A matador de toros is entitled 
to wear the traje de luces (suit of lights), the colourful 
traditional bullfighting uniform. 

The novillada is a bullfight for less skilled matadors, 
called novilleros. In both the corrida de toros and the 
novillada, three matadors each fight two bulls, one at a 
time. The remainder of this article discusses a typical 
Corrida de toros. 

The order of the bullfight. A minute or two before 
the scheduled start of the bullfight, the presidente and 
his advisers enter their special box The presidente is 
usually a local government official. He presides over the 
bullfight and gives permission for the corrida to prog- 
Tess from one stage to the next. 

The corrida begins when a trumpeter blows a fanfare. 
Men on horseback called a/guaciles ride across the ring 
to the presidente's box and tip their plumed hats to get 
the key to the toril. Next comes the paseo, the parade of 
Matadors and their assistants into the ring. 

After the paseo, the bullfight itself begins. The trum- 
Pet sounds and the toril is opened to allow the bull to 
enter the ring. Three of the matador's assistants, called 
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banderilleros, take turns getting the bull to charge by 
waving a capote. The capote is a cape that is magenta on 
one side and yellow on the other. Contrary to popular 
belief, bulls are not aroused by the colour red. In reality, 
they are colour-blind. They react to the movement of the 
capote. The matador studies the bull, noting the quality 
of its eyesight and whether it charges straight or favours 
one horn. The matador then enters the ring and makes 
five or six passes with the capote, guiding the bull close 
to his body. 

After the passes, the trumpet sounds and two pica- 
dors enter on horseback, Each picador carries a lance 
called a vara. The horses are blindfolded and protected 
by padding. The picador forces the vara into the bull's 
neck to weaken the muscles. This action is also called a 
vara. After each vara, a matador performs several passes 
with his capote. These passes are called the quite. 

After two or three varas, the trumpet again sounds. 
The picador leaves the ring and the banderilleros enter. 
Two of them take turns placing three pairs of banderil- 
las behind the bull's neck. A banderilla is a wooden stick 
about 70 centimetres long. It is decorated with coloured 
paper and has a sharp barbed steel point. 

The trumpet then sounds for the last part of the fight, 
called the faena. The matador enters the ring carrying a 
sword and a muleta—a red cloth draped over a stick. He 
performs a number of passes with the muleta. The mata- 
dor's performance is rated largely on his grace and the 
amount of danger to which he exposes himself. Finally, 
the matador kills the bull with the sword, sliding the 
weapon between the animal's shoulder blades. About 20 
minutes elapse between the entry of the bull into the 
ring and its death. 

If the matador has performed well, the crowd will ap- 
plaud and cheer o/e/ The presidente may award the mat- 
ador one of the bull's ears. If the performance is consid- 
ered exceptional, the matador may receive two ears or 
even the ears and the tail. 

See also Mexico (picture); Portugal (picture). 
Bullfinch is a small, stout-billed songbird found in Eu- 
rope and Asia, Its short, thick, bulging bill makes it look 
alittle like a bull. It is slightly larger than a sparrow. The 
male has a blue-grey back, 
rosy-red breast, and a 
black beak, crown, wings, 
and tail. Bullfinches feed 
on berries, seeds, and the 
buds of shrubs and trees. 
They can cause a great 
deal of damage to fruit 
trees and flowering shrubs. 

The nest is a distinctive 
structure with a framework 
of twigs, moss and lichen 
lined with small roots. 

The bullfinch has a soft, 
piping call, which is re- 
peated at intervals. 

Scientific classification. The bullfinch belongs to the finch 
family Fringillidae. It is Pyrrhula pyrrhula. 

Bullfrog is the largest species (kind) of frog to be 
found in the United States. It is native to the Eastern 
United States, but has also been introduced from there 


into other countries. 


Bullfinch 
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The bullfrog is the largest frog in the United States. Many of 
them are caught for food because of their meaty legs. 


Bullfrogs grow about 20 centimetres long, not includ- 
ing their hind legs, which may grow 25 centimetres 
long. Most bullfrogs have a yellowish-green or olive- 
green back and a white belly with brown markings. 
Some have yellow markings on the back. Males have a 
call that sounds like "jug-o-rum." They are heard, mostly 
at night, for several months during the spring and sum- 
mer. Female bullfrogs do not call. Bullfrogs spend most 
of their lives in or near ponds and slow streams. They 
seldom travel long distances on land. 

Small bullfrogs are caught for use as bait for fishing. 
Large numbers are caught for their meaty legs and for 
dissection in school biology classes. In many U.S. states, 
bullfrogs are protected by law, especially during the 
breeding season. 

Scientific classification. The bullfrog belongs to the true 
frog family, Ranidae. It is Rana catesbeiana. 

See also Frog (with picture); Tadpole. 

Bullhead is the name given to six species of North 
American freshwater catfish, Bullheads are also known 
as horned pouts because they have eight horn-like 
growths, called barbels, near their mouth. Like all cat- 
fish, bullheads do not have scales. 

Bullheads are important game fish. They are found 
near the bottom of quiet ponds and lakes, and slow- 
moving streams and rivers. They can live in waters that 
have low amounts of oxygen, where other species of 
fish might not be able to survive. Bullheads spawn in the 
spring and summer, laying their eggs in nests dug in the 
mud or in roots or plants. Young bullheads swim in 
dense schools. 

The brown bullhead, the black bullhead, and the yel- 
low bullhead are the best-known species. The brown 
bullhead is usually yellowish-brown, olive, or bluish- 
black with spots along its sides. It grows to about 50 
centimetres long and has dark barbels. The black bull- 
head is similar to the brown bullhead but smaller and 
without spots. It measures about 40 centimetres long. 
The yellow bullhead is usually olive or brownish above 
and yellow underneath. It also grows to about 40 centi- 
metres long and has yellow or white barbels. The brown 
bullhead and the yellow bullhead are native to the east- 


The yellow bullhead, like other bullheads, has eight long 
hornlike growths near its mouth. Bullheads are kinds of catfish. 


ern half of the United States and southern Canada. The 
black bullhead is native to waters from southern On- 
tario, Canada, and the Great Lakes to the Gulf of Mexico. 
All three species have been introduced into many other 
areas. 

Scientific classification. Bullheads belong to the bullhead 
catfish family, Ictaluridae. The brown bullhead is /cta/urus ne- 
bulosus; the black bullhead, /. melas; and the yellow bullhead, /. 
natalis. 


See also Catfish. 
Bullhorn. See Megaphone. 
Bullion is gold or silver bars called ingots that are con- 
sidered as metals or commodities rather than as money. 
The term bullion also applies to gold dust, gold nug- 
gets, gold and silver plate, and coins valued as metal 
only. 1 " 

A bullion market is a gold market, gold bullion being 
used in international transactions between central banks 
(see Bank [Central banks]. See also Mint. 4 
Bullmastiff is a dog bred by crossing the bulldog an 
the mastiff. It was developed in the 1800's on the great 
estates of England, which wanted a dog smaller and i) 
more agile than the mastiff that would remain quiet A 
the gamekeeper needed it. The result was a feat 09 
that made an excellent guard against poachers. Bull ues 
tiffs stand about 60 to 70 centimetres high, and weig! 
between about 40 and 60 kilograms. The dog's short, 
dense coat may be coloured fawn or brindle. 


The bullmastiff was bred to guard English estates- 


Bullock teams were the foundation of the Australian 
transport industry. They were introduced into Australia 
in 1793. Bullocks were more suitable than horses for 
heavy work under difficult conditions. They were used 
mainly to bring the early settlers’ produce to market and 
to return with supplies. Horses began to replace bul- 
locks after surfaced roads were built. Bullocks contin- 
ued to be used to haul logs until tractors replaced them. 
Bulrush is the name given to several plants of the 
sedge family. They all grow in marshes or in shallow 
water. They have tough stems which are round or trian- 
gular and up to about 4 metres tall. Their tiny flowers 
are clustered into srnall brownish spikelets on the tops 
of the stems, Mats may be woven from the stems. Bul- 
rushes also furnish raw materials for thatch, boats, and 
houses. The seed is an important food for wild ducks. 
See also Cattail; Papyrus; Rush; Sedge. 

Scientific classification. Bulrushes are in the sedge family, 
Cyperaceae. They are members of the genus Scirpus. 
Bulwer, Sir Henry. See Clayton-Bulwer Treaty. 
Bulwer-Lytton, Edward George Earle Lytton 
(1803-1873), was a historical novelist and playwright in 
Victorian England. Most of his carefully constructed and 
documented novels centre around a prominent figure in 
history. 

His most famous novel is The Last Days of Pompeii 
(1834), a story set in the Roman city just before it was 
buried by an eruption from Mount Vesuvius. The book 
contrasts the luxury and brutality of paganism with the 
simple virtues of primitive Christianity. Rienzi (1835) 
deals with medieval Rome. The Last of the Barons (1843) 
is set in the Wars of the Roses. Haro/d (1848) takes place 
during the Norman conquest of England. 

Bulwer wrote three successful plays that are among 
the few Victorian dramas of interest today. They are The 
Lady of Lyons (1838), Richelieu (1839), and Money (1840). 
The role of Cardinal Richelieu is one of the most theatri- 
cally effective in English drama. Money is a serious com- 
edy that anticipates the social dramas of later English 
playwrights such as John Galsworthy. 

Bulwer was born in London. He served as a member 
of Parliament and was secretary for the British colonies 
between 1858 and 1859. He was made Baron Lytton in 
1866. 

Bumble bee is a large, burly, black and yellow bee 
that may be seen flying from flower to flower during the 
summer. Bumble bees live in most countries, from the 
Arctic to the Antarctic. Some Pacific islands had no bum- 
ble bees until people brought them. 

The bumble bee resembles the drone (male) honey 
bee. But it is longer and broader. Fine, thick hair covers 
its body. It has membranous wings, like all other bees. 
Queen bumble bees range from about 12 to 25 milli- 
Metres long. Workers and drones are smaller. ) 

Many persons fear bumble bees because of their 
noisy buzzing flight and long, sharp stings. Unlike the 
honey bee, the bumble bee does not die when it stings. 
It can sting again and again. i 

Life of the bumble bee. Bumble bees are social in- 
Sects, This means that they live in colonies (groups). The 
Organization of the colony is not as complex as that ofa 
honey bee colony. Only the queen bumble bee lives 
through the winter. During the summer, the colony may 
include from about 50 to several hundred bees. Bumble 
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bees do not build hives. They may make their nests in 
thick tufts of grass on the ground or in shallow holes in 
the ground. Sometimes a young queen may use an 
abandoned mouse nest for the colony's home. 

In early spring, the young queen bumble bee crawls 
out of the crack in the ground in which she spent the 
winter. She flies about and searches for a place to start a 
new colony, She frequently drops to the ground and 
runs about looking for a good spot. Once she has 
picked her nesting place, the queen rarely leaves it, ex- 
cept to obtain nectar and pollen from nearby flowers. 

In the nest, the queen produces wax from her abdo- 
men and builds a honey pot. She places nectar in this 
pot for her use during cold or rainy weather. Next, she 
builds a wax egg cell and lays a few eggs in it. In three 
or four days, the eggs hatch into wormlike /arvae. The 
queen feeds these larvae a mixture of pollen and nectar. 
In about a week, the larvae spin cocoons and change 


Some kinds of bumble bees 


The bumble bee lives in a nest. The female lays eggs in wax 
cells. The eggs hatch into larvae, which develop into pupae. 


into pupae (see Pupal. $ 
The young bumble bees emerge from their cocoons 
about 22 days after the eggs were laid. These young 
bumble bees are all workers. A day or two after they 
emerge, the young workers leave the nest to hunt for 
nectar and pollen. They bring the food back to the nest 
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for the colony to use. Some of the workers build more 
wax cells and enlarge the nest. The queen lays more 
eggs. The workers feed and take care of the new larvae. 
The queen's only duty now is to lay eggs. 

Late in the summer, the colony rears drones and 
queens. The drones do no work. Their only use is to 
mate with the young queens. After they have mated, the 
young queens leave the nest and find places in the 
ground where they spend the winter. The old queen 
bumble bee, the drones, and the workers die. 

Importance of bumble bees. Sometimes a field of 
clover or vetch has so many bumble bees that they out- 
number the honey bees. Bumble bees are among the 
farmer's best friends. They pollinate (help fertilize) many 
plants important as food for livestock. In gathering nec- 
tar and pollen, the bumble bees carry pollen from one 
flower to another. They have long tongues with which 
they can reach nectar deep within the flowers of red clo- 
ver, vetch, and honeysuckle. 

Enemies of bumble bees include certain beetles, 
flies, ants, mites, and wasps. Birds may eat the adult 
bees. They may also eat larvae and pupae in nests that 
are not well hidden. But human beings probably rank as 
the bumble bee's worst enemy. They use insecticides 
that kill the bees along with the pests. In addition, they 
destroy bumble bee nests in cultivating the land. 

Scientific classification. Bumble bees are members of the 
order Hymenoptera, They belong to the family, Apidae, subfam- 
ily Bombinae. 

See also Bee; Clover; Hibernation. 

Bunbury (pop. 25,662) is a city on Geographe Bay in 
Western Australia. It lies about 185 kilometres south of 
Perth. The city is an important regional centre and port 
for the southwestern part of the state. Farming in the 
surrounding districts provides dairy products, fruit, 
wheat, and wool. People in Bunbury work in a super- 
phosphate factory, an ilmenite plant, and mining. Bun- 
bury became a town in 1841 and it was proclaimed a city 
in 1979. 


Bunbury is an important port and regional centre in Western 
Australia, at the head of Leschenault Inlet, south of Perth. 


Bunchberry, or dwarf cornel, is a flowering plant re- 
lated to dogwood. It grows up to 15 centimetres high. It 
has showy bracts that look like petals. The four white 
bracts surround a cluster of small greenish flowers, The 
flowers develop into a tight cluster of bright red berries, 
Bunchberry grows in woods and on mountain slopes in 
North America, from Alaska, U.S.A. to Newfoundland, 
Canada, and as far south as West Virginia, U.S.A. 

Scientific classification. Bunchberry belongs to the dog- 
wood family Cornaceae. It is Cornus canadensis. 

Bunche, Ralph Johnson (1904-1971), was an Ameri- 
can statesman. In 1950, he won the Nobel Peace Prize, 
the first awarded to a black. He was appointed to the 
United Nations Palestine Commission in 1947, and 
worked with Count Folke Bernadotte on the Arab-Israeli 
dispute. After Bernadotte was assassinated, Bunche car- 
ried on the negotiations and arranged an armistice in 
1949 (see Israel [History]). 

Bunche was considered an authority on problems of 
colonialism. He began his diplomatic career in 1944 
when he joined the U.S. Department of State. Bunche 
served as adviser or delegate to nine international con- 
ferences in four years. He helped lay the groundwork 
for the United Nations (UN), and, in 1946, became direc- 
tor of the division of trusteeships in the Secretariat. He 
was an undersecretary of the UN from 1955 to 1971. 

Bunche was born in Detroit, Michigan, U.S.A. He 
worked his way through the University of California at 
Los Angeles and graduated in 1927. He received a Ph.D. 
from Harvard University in 1934. He began teaching at 
Howard University in Washington, D.C, in 1928. Bunche 
won the Spingarn Medal in 1949. 

See also United Nations (The Arab-Israeli Wars). 
Bundaberg (pop. 48,530) is a city in southeastern 
Queensland, Australia. It lies about 320 kilometres north 
of Brisbane, on the banks of the Burnett River. Bunda- 
berg is the centre of the southern sugar cane belt. Much 
of the city's industry is concerned with processing 
sugar. A large plant manufactures cane harvesters for 
the Australian market and for export. Other important in- 
dustries include distilling rum, making bricks, sawmill- 
ing, and shipbuilding. Fruit and vegetables are impor- 
tant crops in the district. Tomatoes, in particular, are 
grown for sale in the southern states of Australia. 

The first European explorers in the area were John ni 
and Gavin Steuart, who were looking for timber. Distric 
Surveyor Thompson selected the site for the town In i5 
1869. He also named the town. Bunda came from an Al 
original tribe that adopted Thompson's assistant is T 
their tribe. Berg means town in German. Bundaberg be 
came a town in 1881 and a city in 1913. 

Bunin, Ivan (1870-1953), was the first Russian to T€" . ñ 
ceive the Nobel Prize for literature. He won the awar! fs 
1933. Bunin began his career as a poet and translator 
verse, but became famous for his short stories and no 
els. “The Gentleman from San Francisco” (1915) is he 
best-known story. The novel The Village (1909-1910 | 
Bunin‘s first international success, is a grim tale abo s 
the misery of Russian village life during the early 1 hy. 
The Well of Days (1930) is a fictionalized autobiograp 
Ivan Alexeyevich Bunin was born in Voronezh. bs: of 
moved to France in 1919 and lived there for the re 
his life. 

See also Russian literature (Symbolism). 


Bunion is a hard swelling at the point where the great 
toe connects with the rest of the foot. The tissues over 
the swollen area become thick and red. A bunion may 
be painful and disabling, and may make it difficult to fit 
shoes. Bunions are an inherited characteristic and are 
not caused by tight shoes or improper balance in the 
foot. They may be removed by surgery. 

Bunker Hill, Battle of, was the bloodiest battle of 
the American War of Independence (1775-1783). More 
than 1,000 British soldiers and about 400 American patri- 
ots were killed or wounded. 

_The battle occurred in June 1775. Thousands of colo- 
nists besieged the British Army in Boston, Massachu- 
setts. British Lieutenant General Thomas Gage planned 
to fortify the hills on Dorchester Heights, south of Bos- 
ton. The American patriots decided to occupy Bunker 
Hill, on Charlestown Peninsula, across the Charles River 
north of Boston. On the night of June 16, patriot troops 
fortified Breed's Hill, which was closer to Boston. Re- 
serve troops occupied Bunker Hill. 

Early the next morning, the British began to ferry 
2,500 troops under Major General William Howe across 
the Charles. The American troops, commanded by Colo- 
nel William Prescott, faced them from behind a fortified 
line on top of Breed's Hill. The British attacked twice, but 
retreated in the face of patriot fire. The British then 
charged a third time. By this time, the Americans were 
running out of gunpowder and could not get any more 
from supporting troops on Bunker Hill. The Americans 
therefore retreated from the Charlestown Peninsula. 
Bunsen, Robert Wilhelm (1811-1899), was a Ger- 
man chemist. He became famous for his work with 
Gustav Kirchhoff (1824-1887) in using the spectrometer 
to identify chemical elements (see Spectrometer). In the 
18505, he invented a gas burner, still known as the Bun- 
ag burner, which provides an intensely hot flame for 
laboratory use. He also invented several types of electric 
Cells and apparatus used in experiments on the proper- 
ties of gases. He also contributed greatly to the early de- 
velopment of organic chemistry. Bunsen was born in 
Góttingen, Germany. He studied at the universities of 
Göttingen, Paris, Berlin, and Vienna. He was professor of 
chemistry at the University of Heidelberg, Germany. 

See also Bunsen burner. 


Bunsen burner is a gas 
burner used for heating 
substances in scientific lab- 
oratories. It consists of a 
metal tube on a stand and 
along rubber hose that 
connects the tube to a gas 
jet Several adjustable 
openings at the bottom of 
the tube control the 
amount of air that enters 
and mixes with the gas. 
The temperature of the 
flame is regulated by in- 
creasing or decreasing the 
amount of air in the tube. 
Because the gas mixes with 
air before burning, it pro- 


duces a flame that is smokeless. 
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Bundaberg is located on the 
Burnett River in southeastern 
Queensland, Australia. The 
river is used extensively for 
recreation by the people of 
the city and its surrounding 
area. 


The Bunsen burner 


See also Bunsen, Robert Wilhelm. 
Bunting is the name of small, stout-billed, seed-eating 
birds of the finch family that live throughout.the North- 


ern Hemisphere. 


Male European buntings are identified by the head 
colour of the male. For example, the male yellowham- 


mer, or yellow bunting, has a 


bright sulphur-yellow 


head and upper breast. The male reed bunting has a 
black head with white moustache-like markings. The fe- 
males of both birds are dull-coloured and sparrow-like. 
European buntings are birds of open country. They 
tend to nest on or near the ground but sing from high 


perches such as bushes or tel 
hammer i 


legraph wires. The yellow- 
s often found in bracken-covered hillsides with 


low trees and hedges. The male yellowhammer has a 
loud, distinctive song, often translated as “a-little-bit-of- 


bread-and-no-cheese’. 


The snow bunting breeds throughout the Arctic, fur- 


ther north than any other perching bird. 
Most North American buntings belong to a different 


grouping, and include c 


colourful types. The best-known 


North American species is the indigo bunting. The male 
painted bunting of the Southeastern United States has a 
purplish-blue head, green back, red rump and under- 


parts, an 


d dark wings and tail. The female is green 
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above and yellow below. The /azu/i bunting lives in the 
Western United States and Canada. The male's head, 
throat, and back are bright turquoise-blue. Its underside 
is white, and its breast and sides are cinnamon-brown. 
The /ark bunting is common in the Prairie States and 
northern Canadian provinces. The male is black and has 
white wing patches. 

Scientific classification. Buntings belong to the finch fam- 
ily, Fringillidae. European buntings, the snow bunting, and the 
North American lark bunting belong to the subfamily Emberiz- 
inae. The yellowhammer is £mberiza citrinella; the reed bunting 
is E. schoeniclus; the snow bunting is Plectophenax nivalis; the 
lark bunting is Ca/amospiza melanocorys. North American bun- 
tings are in the subfamily Cardinalinae. The indigo bunting is 
Passerina cyanea; the painted bunting is P ciris; the lazuli bun- 
ting is P. amoena. 

See also Bird (pictures: Birds of grasslands; Birds of 
brushy areas); Indigo bunting. 

Bunton, Haydn (1911-1955), was one of the greatest 
Australian Rules footballers. He was a master of dispos- 
ing of the ball and played brilliantly in many positions, 
including rover, centre, and half forward flank. Bunton 
won the Victorian Brownlow Medal for the best and 
fairest player in 1931, 1932, and 1935. He also won the 
Sandover Medal of Western Australia in 1938, 1939, and 
1941. He was born at Albury, in New South Wales. 
Buñuel, Luis (1900-1983), was a Spanish-born film di- 
rector and writer. He became famous for his realistic 
and often cynical films about modern society. His film 
The Young and the Damned (1951) is a grim study of ju- 
venile delinquency in Mexico. Viridiana (1961) attacks re- 
ligious hypocrisy. The Discreet Charm of the Bourgeoi- 
sie, a satire on upper-class life, won the 1972 Academy 
Award for the best foreign-language film. 

Buñuel was born in Calanda, near Teruel, Spain. His 
first successes were An Andalusian Dog (1929) and The 
Golden Age (1930), two surrealistic films made with 
painter Salvador Dali in France. Both films caused con- 
troversy because of their grotesque and often sexual im- 
ages. Buñuel moved to the United States in 1938, but 
made no further films until he moved to Mexico in 1947. 
His other films include the documentary Land Without 
Bread (1932), Nazarin (1958), Belle de Jour (1966), and Tri- 
stana (1970). Buñuel also wrote an autobiography, My 
Last Sigh (1983). 

Bunya ceremony was a periodic gathering of the 
Aborigines of southeast Queensland, Australia, in the 
Bunya Mountains. Tribes would assemble to feast for 
weeks on the large, rich-flavoured seeds or nuts of the 
bunya-bunya pine. They gathered the seeds and roasted 
them on their campfires. Despite its name, the bunya 
ceremony was not a single ceremony, but many. During 
the feast, tribes would settle any disputes. The men 
would initiate the boys into full membership in their 
tribes. And, through rituals and ceremonies, the tribes- 
people would reenact the events of the Dreamtime. 
Bunyan, John (1628-1688), an English preacher, wrote 
The Pilgrim's Progress (1678, 1684). This book has been 
translated into over 100 languages and read throughout 
the world. It is a religious allegory, in which people and 
places represent vices and virtues. Christian, the hero, 
Sets out from the City of Destruction to go to the Celes- 
tial City (heaven). On the way, he meets some people 
who try to harm him, such as Apollyon, and Giant De- 
spair. Others, such as Interpreter and Faithful, help him. 


After many adventures, Christian finally crosses a river 
and reaches the Celestial City. 

Most readers view The Pilgrim's Progress as a reli- 
gious message. It is also a good story. Bunyan’s style is 
vivid and racy. It is based on the Bible and on the com- 
mon speech of Bedfordshire, England, his home. Bun- 
yan's other main works are Grace Abounding (1666), The 
Life and Death of Mr. Badman (1680), and The Holy War 
(1682). 

Bunyan was born near Bedford. Like his father, he 
was a tinker (maker and mender of utensils). Bunyan re- 
ceived little education. He served as a soldier from 1644 
to 1646. He was married in 1648 or 1649, and his wife led 
him to think seriously of religion. He became convinced 
that he had led a bad life, and he joined a nonconformist 
church in Bedford. Soon he began to preach there. Bun- 
yan was arrested for preaching without a licence, and 
was jailed in 1660. He spent most of the next 12 years in 
jail. He wrote many religious works in jail. He was re- 
leased in 1672, became pastor of his church, and was re- 
turned to jail in 1675. Here he began to write The Pil- 
grim s Progress. Many schools used it as a text during 
the 1700s. 

See also Allegory. 

Bunyan, Paul, is a giant lumberjack in American folk- 
lore. He became famous for his great strength and in- 
credible logging feats. Bunyan ranks among the greatest 


jl, and 
Christian Knocks at the Wicket Gate (1820s), Water colour: peor 
India ink on white paper by William Blake tthe ad- 
Bunyan's The Pilgrim’s Progress is an allegory save 
ventures of aman named Christian as he journeys 


legendary frontier heroes who helped settle and de- 
velop the United States. 

According to legend, Paul Bunyan created much of 
America and invented logging in the Pacific Northwest. 
He dug Puget Sound in Washington to float huge logs 
to the mill. He cleared trees from North and South Da- 
kota and made the land in those states suitable for farm- 
ing. He also scooped out the Great Lakes to provide 
drinking water for his giant blue ox, Babe. 

Many stories about Paul Bunyan centre on Babe. The 
ox ate tremendous amounts of hay and potato peelings, 
and could haul a whole forest of logs. When Babe 
needed new shoes, Big Ole the blacksmith had to open 
anew iron mine in Minnesota. The shoes were so heavy 
ie Ole sank knee-deep into solid rock while carrying 

em. 

No one knows how the legend of Paul Bunyan began. 
Some historians think it developed from old French folk 
tales about giants. French-Canadian lumberjacks may 
have passed on these tales in the New World. But the 
popular image of Bunyan was created largely by adver- 
tising, the press, and books for children. The first writ- 
ten reference to Bunyan appeared in stories by James 
McGillivray, an American journalist, in a Detroit newspa- 
per in 1910. McGillivray based his stories on tales he 
had heard from Michigan lumberjacks. In 1914, an 
American lumber company began to issue promotional 
booklets with stories and cartoons about Bunyan. 

During the 19205, Paul Bunyan tales became a popu- 
lar feature in many newspapers. Two books about Bun- 
yan, one by Esther Shephard in 1924 and the other by 
James Stevens in 1925, helped spread the legend. Since 
then, Bunyan has been featured in ballets, dramas, op- 
eras, and especially children's books. 

Bunyip is a legendary Australian animal that, accord- 
ing to the Australian Aborigines, lives in water holes. 
The bunyip is probably mythical. Scholars point out that 
the Aborigines first mentioned bunyips about the same 
time that European settlers imported cattle into Aus- 
tralia. They suggest that the Aborigines became fright- 
ened at the bellowing of cattle caught in the mud near 
water holes. Several Europeans claim to have sighted 
bunyips at such places as Lake George and Lake Illa- 
warra, in New South Wales, Australia. 

Buonarroti, Michelangelo. See Michelangelo. 
Buoy is a floating object that is anchored in the water 
to guide ships. Buoys help ship captains and pilots to 
steer safely in harbours, rivers, and other bodies of 
water. All ships carry charts showing where buoys are 
located, and what kind they are. 

Different kinds of buoys are used for different pur- 
poses. In U.S. harbours, for example, red buoys mark the 
right side of a channel for a ship entering a harbour. 
Green buoys mark the left side. Red and white buoys 
mark safe water. Buoys with an orange diamond on 
white are information markers or regulatory markers. 
They may be used to show a danger spotora restricted 
area. Yellow buoys mean that special information can be 
found on charts or learned from other sources. In some 
other countries, green buoys mark the right side and 
red buoys mark the left side of a returning water route. 

Buoys also differ in shape. Can buoys are metal cans 
shaped like cylinders with flat tops. Metal nun buoys are 
shaped like cones. Green buoys are can buoys. Red 
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Types of buoys 

Buoys help ships steer safely through harbours, rivers, and 
other bodies of water. Different kinds of buoys have different 
purposes, which are indicated by their colour or markings. The 
ones shown below are used in United States coastal waters. 


buoys are nun buoys. Both can and nun buoys some- 
times have horizontal bands of green and red to show 
the preferred channel. Green over red means that the 
preferred channel is on the right. Red over green indi- 
cates that it is on the left. Red and white buoys are 
spheres or have a spherical red mark on top. They are 
usually located at the entrance to a channel. Buoys are 
usually numbered. Green buoys are given odd numbers, 
and red buoys even numbers. 

Other buoys have lights so that they can be seen at 
night. The colour of their lights and the length of their 
flashes tell the pilot what their signals mean. Another 
type of buoy gives its signal with a whistle, gong, or 
bell. The advantage of sounding buoys is that their sig- 
nals can be heard when it is too foggy to see the lighted 
buoys. 

See also Navigation. 

Bur grass. See Sandbur. 
Burbage was the family name of an English theatrical 


family of Shakespeare's time. 
Burbage( ? -1597)built the first theatre in 


England, just outside the City of London, in 1576. It was 
an enormous success and was quickly copied. By the 
time he built The Theatre, he had been an important 
actor for many years. He may have been born in Strat- 
ford-upon-Avon, England. 

Richard Burbage (15677-1619), James's son, was born 
in London. He acted in the same company as Shake- 
speare. He was a powerful tragic actor, and the parts he 
played included Hamlet, Othello, and King Lear. He also 


acted in plays by Ben Jonson. 
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In 1599, together with his brother Cuthbert, Burbage 
built the Globe Theatre. Burbage probably started his 
acting career in 1590 with the Lord Admiral's company. 
In 1593, he became a member of the Lord Chamberlain's 
company. 

Burbank, Luther (1849-1926), was an American plant 
breeder, nurseryman, and horticulturist. He introduced 
and developed many new fruits, vegetables, flowers, 
and grasses. His most famous creations include the Bur- 
bank potato, the Santa Rosa plum, and the Shasta daisy. 

His life. Burbank was born in Lancaster, Massachu- 
setts, U.S.A. He had little opportunity for formal educa- 
tion but was able to attend Lancaster Academy, a col- 
lege preparatory school, for a short time. He left school 
after his father died. He supported his mother by grow- 
ing and selling vegetables. 

Burbank read many works on botany by the British 
naturalist Charles R. Darwin and was influenced by Dar- 
win's views on the evolution of plants. Burbank took a 
special interest in Aybrids—that is, plants produced from 
breeding two kinds of plants. In his early twenties, he 
harvested a rare seed pod of Early Rose potato. He 
planted 23 of its seeds, and they produced two promis- 
ing seedlings. Burbank sold the best seedling for $150 
to a nurseryman, who called it Burbank's Seedling. This 
event started Burbank on his career in plant breeding. 

Burbank moved to California, U.S.A., in 1875 and 
started a nursery business in Santa Rosa two years later. 
In 1885, he purchased a farm in nearby Sebastopol to 
carry out plant-breeding activities. He struck a financial 
bonanza with his importation of Japanese plums in 1885. 
These plums and some of Burbank's other imports were 
well suited to California's climate and proved especially 
valuable as breeding stock. In 1912, Burbank sold his 
past, present, and future creations to a firm that became 
known as the Luther Burbank Company. The company 
went bankrupt in less than four years and Burbanks rep- 
utation suffered. After bankruptcy, Burbank started 
again and established a successful seed business. 


Watercolour (1930 by Charles E. Burchfield, Fine Arts Gallery of San Diego, California, USA 


His achievements and methods. Burbank experi- 
mented with almost 200 genera (groups) of plants. He 
became a popular national figure and did much to pop- 
ularize plant breeding. A number of his creations were 
produced from complex cross-pollinations (transfers of 
pollens) involving many species. Burbank introduced 
more than 250 cultivars (varieties) of fruit, including 113 
kinds of plums. Many of his vegetables were cultivated 
widely during his life. Today, the most commonly grown 
variety of potato in the United States is the Russett Bur- 
bank, a strain of the Burbank potato. Burbank's most im- 
portant ornamental plant, the Shasta daisy, was created 
from crossings involving four chrysanthemum species. 

Burbank cannot be considered a scientist in the aca- 
demic sense. He left few records and his crossings were 
frequently made with mixed pollens rather than pure 
pollens. However, he instinctively understood correct 
plant-breeding procedures. He made extensive cross- 
ings, grew thousands of seedlings, and continued to in- 
tercross the best seedlings to produce the most desir- 
able hybrids. Although Burbank had no direct impact on 
genetics or plant breeding, his accomplishments were 
examples of evolution in action. 

Burchfield, Charles Ephraim (1893-1967), was an 
American water-colour painter of landscapes and rural 
life. His earliest works deal with childhood fantasies and 
scenes from nature. He later turned to more realistic 
studies of industrial subjects and the gloomy aspects of 
small-town life. These scenes were based on his early 
years spent in Salem, Ohio, U.S.A., and on his adult. 
years in Buffalo, New York. Some of Burchfield's paint- 
ings of decaying Victorian houses are at times humor- 
ous, and at other times full of mystery. Burchfield was 
born in Ashtabula, Ohio. 

Burdekin River Irrigation Project is the largest 
irrigation scheme in Queensland, Australia. It is located 
160 kilometres from the mouth of the Burdekin River 
and 160 kilometres south of Townsville. The project pro- 
vides more than a million megalitres of water a year to 


1 it 
Burchfield's Rainy Night 
shows how the artist captured 
a feeling of dreariness in 
small-town life in the United 
States. 


farms growing sugar cane, rice, and other crops. The 
main storage dam is the Burdekin Falls Dam. This con- 
crete dam is 37 metres high and has a capacity of 
1,860,000 megalitres. The Gorge Weir, near Dalbeg, was 
completed in 1953. The Blue Valley Weir was completed 
in 1963. The Burdekin Falls Dam was completed in 1986. 
Burdock is a coarse, hairy plant. It is a biennial; the 
plant's root lives for two seasons. Burdock has thistle- 
like flowers. The rounded seed heads have many tiny 
hooks that attach themselves to passing animals. In this 
way the seeds are scattered. 

Several types of burdock are native to Europe and 
Asia, and have been introduced to other countries. The 
common burdock has 
arching stems and oval to 
heart-shaped leaves. It 
grows up to 1 metre high. 

The greater burdock 
grows to nearly 3 metres. 
This plant is a troublesome 
weed in North America, as 
the seed heads stick to the 
hair of cattle and sheep. In 
Japan, it is cultivated for its 
edible roots, and in Scan- 
dinavia, the young leaves 
are eaten as a salad. 


Scientific classification. 
Burdock is a member of the 
daisy family, Compositae (Asteraceae). Common burdock is Arc- 
tium minus; greater burdock is A. lappa. 


Bureau of. . . See articles on bureaus listed under 
their key word, as in Federal Bureau of Investigation. 
Bureaucracy is a system that carries out the functions 
of a government or a private organization. The authority 
to perform many routine duties is divided among de- 
partments called bureaus. In most large bureaucracies, 
power is controlled by a number of officials instead of 
by one leader. However, à single leader may be held re- 
sponsible for the actions of many minor officials and 
employees. The term comes from the French word bur- 
eau, meaning office. 

Bureaucracies occur most frequently in large com- 
plex organizations, such as government departments, 
that require many employees to provide a variety of spe- 
cialized services. 

Bureaucracies also may function in churches, corpo- 
rations, schools, and other organizations. Max Weber, à 
German sociologist of the early 19005, considered bu- 
reaucracy the most important feature of modern society. 
He stated that all bureaucracies have common charac- 
teristics, For example, each has a leader who delegates 
authority to other officials, forming a chain of command. 
All bureaucracies also work in limited areas of jurisdic- 
tion and follow systematic, written procedures. 

All modern industrial countries rely on bureaucracy. 
At best, a bureaucracy uses sound management tech- 
niques to improve efficiency. But people who deal with 
a large agency often feel frustrated by bureaucratic red 
tape (see Red tape). Critics also argue that such a com- 
plex system fails to define the responsibilities of each 
department. This situation can result in wasted re- 
sources and a duplication of effort. 

See also Parkinson's law. 


Greater burdock 
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Burger, Warren Earl 
(1907- — ), served as chief 
justice of the United States 
from 1969 to 1986. Presi- 
dent Richard Nixon nomi- 
nated him to succeed Chief 
Justice Earl Warren, who 
retired. Burger helped re- 
verse the liberal direction 
that the Supreme Court 
had taken under Warren. 

In his early years as chief 
justice, Burger joined in a 
number of decisions that 
continued in the Warren 
Court tradition. In 1971, for example, Burger and his fel- 
low judges reached a unanimous decision allowing 
school busing to end "all vestiges of state-imposed seg- 
regation.” But the makeup of the court changed during 
the 1970s and early 1980s, as conservatives were ap- 
pointed to replace more liberal judges who had died or 
retired. As a result, the Burger Court limited or over- 
turned many important decisions of the Warren Court. 

The Burger Court modified the obligation of school 
boards to desegregate and removed long-standing re- 
strictions on police and prosecuting attorneys. The Bur- 
ger Court also allowed local governments to become 
more fully involved in supporting religious activities. In 
addition, it upheld the use of capital punishment. Burger 
often called for reforms to reduce the workload of 
courts, especially that of the Supreme Court. He also fa- 
voured decreasing the powers of federal courts and in- 
creasing those of state courts. 

Burger was born in St. Paul, Minnesota, U.S.A. He 
graduated from St. Paul College of Law (now Mitchell 
College of Law) in 1931. He was a faculty member at 
Mitchell from 1933 to 1953 and practised law from 1931 
to 1953. Burger was an assistant U.S. attorney general 
from 1953 to 1956. He then served as a judge of the 
United States Court of Appeals for the District of Colum- 
bia until he became chief justice. 

Burgess, Anthony (1917-1993), was an English novel- 
ist and critic. Many of his novels reflect his interest in 
languages and their evolution. The characters of Bur- 
gess‘ best-known novel, A Clockwork Orange (1962), 
speak a language that he invented. It consists of English, 
Russian, and slang of both languages. The novel por- 
trays young men who react violently against a dehuman- 
ized society of the near future. 

Burgess has written novels based on various subjects. 
His topics include political satire, spies, history, religion, 
and the love life of the English playwright William 
Shakespeare. Burgess also wrote three related novels— 
Inside Mr. Enderby (1963), Enderby Outside (1968), andA 
Clockwork Testament (1974). These works portray a poet 
torn between the demands of the everyday world and 
his need to express his own creativity. His other novels 
include Honey for the Bears (1963), Napoleon Symphony 
(1974), and Earthly Powers (1980). 

Burgess literary criticism includes The Novel Now 
(1967) and Urgent Copy: Literary Studies (1969). He also 
composed music, translated plays, and wrote dramas 
and short stories. John Anthony Burgess Wilson was 
born in Manchester, England. 


Warren E. Burger 
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Burgess, Thornton Waldo (1874-1965), was an 
American author of children's books about animals and 
wildlife. Burgess is best known as the author of many 
stories about Peter Rabbit. Burgess began writing them 
as bedtime stories for his son, using the character of 
Peter Rabbit first created by Beatrix Potter. The stories 
show animals acting like people. 

Most of Burgess’ books were written in series, such 
as The Mother West Wind Books (1910-1917) and Bed- 
time Story Book Series (1913-1919). His autobiography, 
Now I Remember: Autobiography of an Amateur Natu- 
ralist, was published in 1960. Burgess was born in Sand- 
wich, Massachusetts, U.S.A. 

Burgesses, House of. See House of Burgesses. 
Burgh was an administrative area in Scotland. It was 
the equivalent of the English borough. Certain burghs 
incorporated by Royal Charter were called royal burghs. 
Some of the burghs, called parliamentary burghs, 
elected their own members of Parliament. All other 
burghs which had populations of 7,000 or more were 
called police burghs. Burghs were abolished in 1975, 
when Scotland's local government was reorganized into 
larger areas. 

Burghley, Lord (1520-1598), also spelled Burleigh, 
was an English statesman. Burghley directed England's 
foreign and domestic affairs during the reign of Eliza- 
beth I, often called England's Golden Age. 

Burghley served King Edward VI as secretary of state 
from 1550 to 1553, When Elizabeth became queen in 
1558, she made Burghley her chief adviser. “No Prince in 
Europe hath such a councillor as | have in him,’ she said. 
Together, Elizabeth and Burghley ruled England for 40 
years. See England (History [The reign of Elizabeth IJ). 

Burghley was born William Cecil in Bourne, near 
Grantham, England, and attended Cambridge University. 
His son Thomas became Earl of Exeter, and his son Rob- 
ert became Earl of Salisbury. 

Burglar alarm is an electronic device that helps pro- 
tect cars, offices, homes, and other buildings from in- 
truders. It has two main purposes—to frighten away bur- 
glars and to alert someone to call the police. A bell, a 
siren, lights, or tape-recorded voices may warn of an in- 
trusion. Most burglar alarms have three parts—a sensor, 
a control unit, and an alarm. The sensor detects an in- 
truder and sends a signal to the control unit, which then 
triggers the alarm. 

Burglar alarms go off at the place being entered or at 
another location, or at both points. Some private secu- 
rity companies link alarms from many buildings to a 
central monitoring station. The station sends a guard to 
the location upon being signalled by an automatic tele- 
phone system or some other device. Some burglar 
alarms alert the police directly. 

There are several kinds of burglar alarms, based 
chiefly on the type of sensor used in their construction. 
One common type of sensor has switches wired to a 
door or window frame and to the control unit. When the 
door or window is forced open, an electronic circuit 
triggers the alarm. Another kind of sensor consists of 

thin metal foil attached to a window frame. When the 
window is broken, the foil also breaks and thus sets off 
the alarm. A wireless sensor has a battery-operated 
transmitter that sends radio signals to the control unit. 
Another kind of burglar alarm sensor is a type of e/ec- 


tric eye (see Electric eye). It sends a beam of infrared 
rays, which are invisible, between doors or windows. 
The alarm goes off when someone or something 
crosses the light beam. Other burglar alarms are trig- 
gered by pressure and are placed under rugs. 

Some burglar alarms can detect movement. One type 
continuously sends microwaves (shortwave radio sig- 
nals) into an area. Any movement in that area disturbs 
the wave pattern and sets off the alarm. Microwaves can 
protect a wide area because they travel through walls 
and furniture. Another kind of movement sensor sends 
ultrasonic (high-pitched sound) waves into an area. Ul- 
trasonic waves work in a similar way to microwaves, but 
they are blocked by walls and furniture. 

Burglary is a crime that is defined differently by the 
laws of different countries. Usually a crime is defined as 
a burglary when a person enters another person's house 
or place of business without permission, with the inten- 
tion of committing a serious crime. 

Many people confuse burglary with the crime of rob- 
bery, but the two are quite different. A criminal commits 
a robbery by taking something from a person by force 
or by threat of violence. A criminal commits a burglary 
by entering a house or building with intent to steal or 
commit another offence, even though he or she makes 
no contact with any person inside. Thus, a criminal robs 
a person, but burgles a house. i 

Burglary is a serious crime, punishable by imprison- 
ment. 

See also Burglar alarm; Robbery. 

Burgoyne, John (1722-1792), was a British general at 
the time of the American Revolution, and a writer of 
plays. In 1777, he submitted a plan to the British govern- 
ment for invading New York state from Canada, and 
meeting other British troops in the state. He was then 
given command of an army. 

Burgoyne advanced his troops by way of Lake Cham- 
plain and then overland to near Albany, New York. 
There his communications broke down, and he lost al- 
most 1,000 men in a battle near Bennington, Vermont. 
Soon he was surrounded by a much larger American 
army under General Horatio Gates. Burgoyne surren- 
dered at Saratoga, New York, on Oct. 17, 1777. This bat- 
tle helped bring France into the war as an ally of the 
United States, and has been called one of the 15 be 
sive battles of history (see Army [Famous land battles). 
Burgoyne was born in Bedfordshire, England. He be- m 
came a major general in 1772 and a lieutenant genera! ! 
August 1777. It 
Burgundy is a historic region in east-central Franca 
has a population of 1,596,054 and covers 31,582 squar' 
kilometres. For the location of Burgundy, see France 
(terrain map). ries 

Grape growing is a leading occupation. For centuries, 
Burgundy wines have been world famous. The rego 
also produces excellent beef, butter, cheese, chica 
fish, and snails. Many manufacturing plants opem 
the region. The town of Le Creusot produces steel. 
Dijon, the largest city, has a variety of industries. 

Burgundy has been a kingdom, a duchy, a county 
and a province of France. The name Burgundy oro 
nated in the 400s, when the Burgundians moved af 
Gaul from Germany. They established a kingdom Ke i 
covered most of present-day southeastern France. 


Peace of Verdun in 843 divided the Burgundian territo- 
ries. The eastern half became known as the County of 
Burgundy, then as Franche-Comté, or Free County. The 
western half became the Duchy of Burgundy and a part 
of France. During the reign of Louis XIV, in the 1600s, 
the county and the duchy united to form the province of 
Burgundy. It was a province until 1789, the first year of 
the French Revolution. It now consists of the depart- 
ments (administrative districts) of Côte-d'Or, Nièvre, 
Saóne-et-Loire, and Yonne. 

See also Wine (Where wine comes from). 
Burhanuddin, al-Hemy (1911-1969), was a Malay po- 
litical leader. He was involved in the Malayan independ- 
ence struggle after 1945. 

Burhanuddin was born in Perak. In 1945, he became 
leader of Partai Kebangsaan Melayu Malaya (PKMM) 
(Malay National Party of Malaya). In 1946, he helped form 
United Malays National Organization (UMNO). The or- 
ganization fought against the formation of the Malay 
Union, because the union would have made Malaya a 
British colony. But both he and PKMM left UMNO be- 
cause of policy differences. In 1956, he joined the Is- 
lamic Party of Malaya (PAS) and became its president. He 
was elected to parliament in 1959. In 1965, he was ar- 
rested under the Internal Security Act. He was accused 
of plotting against the formation of Malaysia. 

Burial. See Funeral customs. 

Burke, Edmund (1729-1797), a British statesman, in- 
fluenced the history of many countries besides England. 
He served as a Whig member of Parliament from 1765 
until his death, and frequently spoke his mind on major 
issues. Burke was a productive author and a powerful 
orator. Besides essays on politics, he wrote a book on 
aesthetics, A Philosophical Enquiry into the Origin of 
Our Ideas of the Sublime and the Beautiful (1757). 

During the American Revolution, he repeatedly urged 
the British government to conciliate the colonies. He be- 
lieved that the colonists should be allowed to enjoy all 
the rights of English citizens. 

Burke was born in Dublin, Ireland. He worked for bet- 


Surrender of General Burgoyne 


at Saratoga (1786) an oil painting on canvas by John Trumbu Yak 


Burke, Robert O'Hara 651 


terment of English-Irish relations and Irish conditions, 
and opposed the slave trade. He achieved fame in his at- 
tempt to improve British administration in India (see 
Hastings, Warren). Though he had worked before to de- 
crease the power of rulers, Burke bitterly criticized the 
French Revolution. He denounced its injustice to indi- 
viduals, attacks on religion, and attempts to build a com- 
pletely new social order. He expressed hostility in parlia- 
mentary speeches and writings, chiefly in Reflections on 
the Revolution in France (1790), which greatly influenced 
British policy and opinion. His ideas became the philos- 
ophy of the Conservative Party. 

Burke, Martha Jane. See Calamity Jane. 

Burke, Ray (1943- — ),an Irish Fianna Fail politician, 
was the Republic of Ireland's minister for justice from 
February 1991 until February 1992. He left the govern- 
ment following the resignation of Prime Minister 
Charles Haughey. Burke held various ministerial posts 
from 1978 onward. 

Raphael T. Burke was born in Dublin, Ireland, and ed- 
ucated at the Christian Brothers' school there. He was 
first elected to Dail Éireann in 1973. Before entering poli- 
tics, Burke was an estate agent and company director. 
Burke, Richard (1932- ), an American-born Re- 
public of Ireland politician, became a European Com- 
munity commissioner in 1976. After an absence in 1981, 
he resumed his appointment in March 1982 and contin- 
ued until 1985. Burke was born in New York City and ed- 
ucated in Dublin, Ireland. He entered Dáil Éireann in 
1969 and became education minister in 1973. 

Burke, Robert O'Hara (1821-1861), led the tragic ex- 
pedition that first crossed the Australian continent from 
south to north. Burke and 17 other men set out from 
Melbourne in August 1860. Leaving some men at 
Menindee and others at Cooper Creek, he and three 
companions pushed on across the continent. They 
reached the dense mangrove swamps near the mouth of 
the Flinders River on the Gulf of Carpentaria in February 
1861. But Burke and William Wills died during the re- 
turn journey near where the township of Innamincka in 
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General John Burgoyne sur- 
rendered his troops to Ameri- 
can General Horatio Gates at 
Saratoga, New York, in 1777. 
In this painting, the defeated 
Burgoyne offers his sword to 
Gates. Burgoyne's surrender 
was a turning point in the 
American War of Independ- 
ence. 


652 Burke, Robert O'Hara 


South Australia was later established. The area through 
which they travelled north of Cooper Creek is still 
sparsely inhabited today. Burketown, named after Burke, 
and the towns of Normanton and Karumba have since 
been established along the Gulf of Carpentaria. Ironi- 
cally, the four relief expeditions led by Howitt, McKinlay, 
Landsborough, and Walker probably added more to the 
knowledge of the Austral- 
ian interior while search- 
ing for Burke than Burke 
did himself. 

Early life. Burke was 
born at St. Clerans, in 
county Galway, Ireland. He 
was educated in Belgium 
and served eight years in 
the Austrian army, attain- 
ing the rank of captain. In 
1848, he joined the Irish 
constabulary. He emi- 
grated from Ireland to Tas- 
mania in 1853, and later 
went to Victoria. There, he 
became an inspector of police in the Ovens and Beech- 
worth gold-mining districts. 

Planning the expedition. The Exploration Commit- 
tee of the Royal Society of Victoria wanted to sponsor 
an expedition to the Gulf of Carpentaria. The expedition 
had two main objectives: to explore the country be- 
tween Cooper Creek and the Gulf of Carpentaria, and 
from a base camp on the creek, to explore northeast- 
ward and southwestward along its course. 

The Exploration Committee chose Burke to lead its 
Victorian Exploring Expedition. \t appointed George 
James Landells as second-in-command and William John 
Wills as surveyor and astronomer. In addition, it chose 
Herman Beckler, a medical officer and botanist; Ludwig 
Becker, an artist and naturalist; a foreman; nine assist- 
ants, including John King; and three Indian sepoys. Lan- 
dells had bought 25 camels in India for the expedition, 
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and had brought the sepoys to manage them. This was 
the first time that an explorer in Australia had been pro- 
vided with camels. 

The expedition was also the most elaborately 
equipped in the history of Australian exploration. There 
was enough food for two years and an extraordinary 
range of equipment, including 80 pairs of shoes, 20 
camp beds, 30 cabbage tree hats, and 57 buckets. The 
expedition carried 21 metric tons of supplies in all. 

The route north. The expedition left Melbourne on 
Aug. 20, 1860. Before the group reached unexplored 
country, Landells resigned because of disagreements 
with Burke. Wills became second-in-command, The ex- 
pedition reached Menindee, on the Darling River, on 
September 23. There, Burke engaged two more mem- 
bers, William Wright and Charles Gray. He set upa 
depot at Menindee and left most of the group there 
under Beckler. Wright then led Burke to Cooper Creek. 
They arrived at the creek on November 11, and Burke 
selected a site for the base camp. He and seven others 
remained there, and Wright went back to the depot to 
bring up Beckler and the rest. 

After waiting six weeks for Wright and Beckler, Burke 
grew impatient. Several thunderstorms in the area as- 
sured a sufficient supply of water. He decided to make a 
dash for the northern coast, and chose Wills, King, and 
Gray to accompany him. The four men left William 
Brahe and three other men at the base camp and set out 
on December 16. Burke instructed Brahe to remain 
there until the exploring party returned, “within the next 
three months at the latest.” 

The four men reached the tidal waters of the Flinders 
River on the Gulf of Carpentaria on Feb. 9, 1861. They 
did not see the gulfs waters because they could not cut 
through the dense swampy jungle. But, for all practical 
purposes, they had succeeded in crossing the Austral- 
ian continent. 

The return journey. Burke and his three compan- 
ions started back to Cooper Creek on February 13 with 
only half the rations required for the return journey re- 


Burke and Wills led a well- 
equipped expedition d 
the dry, barren centre of. ` 
tralia, They became the first 
explorers to cross the Gok 
nent from south to north bu 
died on the return journey- 


maining. For the first 10 days, torrential rain fell almost 
continuously. Although this helped provide fresh water 
and good feed for the animals, the party was greatly 
weakened by the hardships of their journey. Exhaustion 
forced them to progressively abandon their equipment. 
Gray died of dysentery on April 17. The other three men 
reached Cooper Creek on April 21. But Brahe and the 
others were not there. They had stayed more than four 
months, and had departed for Menindee that same 
morning, less than seven hours before Burke, Wills, and 
King returned. They left behind them only a small stock 
of provisions under a tree marked "Dig, 21st April, 1861.” 

Burke thought that the closest source of supplies was 
acattle station near Mt. Hopeless, in South Australia, 
only 240 kilometres away. Instead of following Brahe, 
the three men left the base camp on April 23 for Mt. 
Hopeless. Brahe and his small band of men arrived at 
Menindee on April 28 to report that they had had no 
sight of Burke. Brahe and Wright went north again to 
the base camp. They reached the camp on May 8, stayed 
for only a quarter of an hour, and left no provisions for 
the explorers. They then went south again to Menindee. 
Brahe continued on to Melbourne soon afterward. 

Wills, leaving Burke and King, returned to the base 
camp on May 31. Brahe and Wright had left no sign that 
they had visited the spot on May 8. Wills left a note ask- 
ing for clothing and provisions to be sent as soon as 
possible, then rejoined Burke and King. The three men 
survived several weeks on seeds and fish provided by 
Aborigines. Burke died on June 28, and Wills at about 
the same time. King lived on with the Aborigines. 
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Relief expeditions set out to find the explorers soon 
after Brahe reached Melbourne. One expedition, led by 
Alfred William Howitt, found King on September 15. 
Howitts group buried the remains of Wills on Septem- 
ber 18, and those of Burke on September 21. They ar- 
rived in Melbourne on November 28. The Exploration 
Committee immediately sent Howitt back to recover the 
bodies of Burke and Wills. After a public funeral on Jan. 
1, 1863, the bodies were buried in Melbourne General 
Cemetery on January 21. King died nine years later, on 
Jan. 15, 1872, at the age of 31. 

A public enquiry, the Burke and Wills Commission, 
was appointed on Nov. 12, 1861, to. determine what had 
gone wrong with the expedition. The commission found 
that Brahe, Wright, and the Exploration Committee all 
shared some of the blame with Burke. 

See also Landsborough, William; McKinlay, John; 
Wills, W. J. 

Burke and Hare were notorious murderers in the 
early 1800s, Their full names were William Burke and 
William Hare. Born in Ireland, they ran a lodging house 
in Edinburgh, Scotland. When one of their lodgers died, 
they sold his body to a Doctor Knox, who needed it for 
dissection. This successful transaction gave them the 
idea of enticing friendless tramps into their lodging 
house. They made their victims drunk, suffocated them, 
and sold the bodies to Knox for sums of money from £7 
10s. (£750) to £14. When they were finally arrested, Hare 
turned king's evidence and was released, Burke was 
hanged. : 

Burke's Peerage is a book that contains the names of 
all the peers and baronets of the United Kingdom and of 
some Irish peers. The full title is Genealogical and Heral- 
dic Dictionary of the Peerage and Baronetage of the 
United Kingdom. This book is considered the best 
source of information about the ancestry of the families 
of the United Kingdom. Burke's Peerage is published 
every year. In 1826, John Burke, an Irishman, published 
the first edition. 

Burkina Faso is a country in western Africa. It lies 
about 970 kilometres east of the Atlantic Ocean, in the 
western "bulge" of Africa. The country was formerly 
called Upper Volta. In 1984, the government changed 
the name to Burkina Faso. Burkina is a general name for 
the country's people. It means honest people. Burkina 
Faso means land of the honest people. 

Landlocked Burkina Faso is one of Africa's poorest 
and least developed countries. It consists mostly of 
wooded, grassy plains atop a plateau. The dry, rocky 
landscape turns green for only a few months each year. 


- Because the country lacks rich soil and mineral depos- 


its, its people have only the bare necessities of life. Most 
eople are black Africans who make their living by farm- 

ing and raising cattle. France governed Burkina Faso for 
63 years before the country became independent in 
1960. Ouagadougou is the capital and largest city. 

Government. A series of military governments were 
in power from 1980. In 1991, a new constitution was 
adopted and multiparty elections took place. The presi- 
dent holds office for seven years. The 107 members of 
the National Assembly are elected to five-year terms. 

Burkina Faso is divided into 30 provinces for the pur- 
poses of local government. The national government ap- 
points a commissar to administer each province. 
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People. Most of the people of Burkina Faso belong 
to one of two main cultural groups, the Voltaic and the 
Mande. The Voltaic group includes the Mossi, the Bobo, 
the Gurunsi, and the Lobi peoples. The Mossi make up 
about half of the country's population. For over 800 
years, they have had a kingdom with a central govern- 
ment headed by the Moro Naba (Mossi chief). A Moro 
Naba still holds court in Ouagadougou, the principal 
Mossi city. Most of the Mossi are farmers who live in 
the central and eastern parts of Burkina Faso. The typical 
Mossi family lives in a yiri, a group of mud brick houses 
surrounding a small court. The families keep sheep and 
goats in the court. 

The Bobo, the Gurunsi, and the Lobi each make up 
less than 10 per cent of the population. The Bobo live in 
the southwest around Bobo Dioulasso. They live in large 
villages where they build castlelike houses with clay 
brick walls and straw roofs. The Gurunsi, who live 
around Koudougou, have adopted modern changes 
more readily than the Mossi have. The Lobi live in the 
Gaoua region. They have long been good hunters and 
farmers, but now they work as migrant labourers in and 
around the cities. 

The Mande group includes the Boussance, Marka, 
Samo, and Senufo peoples. These peoples are branches 
of Mande groups living in neighbouring Mali, Guinea, 
and northern Ivory Coast. Burkina Faso also has several 
hundred thousand Fulani and Tuareg nomads. These 
people travel between grazing areas in the northern 
part of Burkina Faso with their goats, sheep, and other 
livestock. There are also a few Hausa merchants living in 
urban areas. 

Most of the people of Burkina Faso practise local tra- 
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Facts in brief about Burkina Faso 


Capital: Ouagadougou. 

Official language: French. 

Area: 274,000 km?. Greatest distances— east-west, 845 km; 
north-south, 644 km. 

Elevation: Highest—Aiguille de Sindou, 717 m above sea level, 
in the southwest. Lowest—about 198 m above sea level, 

Population: Estimated 1996 population— 10,628,000; density, 37 
people per km"; distribution, 91 per cent rural, 9 per cent 
urban. 1985 census— 7,964,000. Estimated 2001 population— 
12,151,000, 

Chief products: Agricu/ture—cotton, fonio, livestock, maize, 
millet, rice, shea nuts. 

National anthem: "L' Hymne de la Victoire" ("The Anthem of 
Victory’). 

Flag: Two equal horizontal stripes of red and green. A yellow 
star lies in the centre. Adopted in 1984. See Flag (picture: 
Flags of Africa). 

Money: Currency unit—franc. One franc=100 centimes. 


ditional religions. About 30 per cent of the people are 
Muslims, and less than 10 per cent are Christians. 

Less than 20 per cent of Burkina Faso's people can 
read and write. About 32 per cent of the children attend 
primary school, but only 6 per cent go to secondary 
school. The University of Ouagadougou is the countrys 
only university. 

Land. Burkina Faso is a vast inland plateau that 
ranges from about 200 to 700 metres above sea level. 
Wooded grassland covers most of the country, but 
there is a swampy region in the southeast and wooded 
hills lie in the west. 

Rivers have cut many valleys in the plateau. The Black 
Volta, Red Volta, and White Volta rivers flow south to 
Ghana's Lake Volta. Small rivers in the east flow into the 
Niger River. But most of Burkina Faso is dry and rocky. 
The country's poor, thin soil does not hold water. The 75 
to 120 centimetres of rain that most of Burkina Faso gels. 
each year runs off quickly. 

Burkina Faso's climate is cool and dry from November 3 
to February, and hot and dry from March to April. From 
May to October, it is wet and hot. The average tempera- 
tures for most of the year in Burkina Faso range from 
about 20 to 35 °C. 

Economy. Cattle raising is the most important activity 
in Burkina Faso's economy. The country has between 2 
million and 3 million each of cattle, goats, and sheep: E. 
Livestock exports make up between a third and a half 
the export income. 

Most farmland in the country is in river valleys. Farm" 
ers use almost all of it to raise such food crops as beans, 
maize, millet, rice, sorghum, and fonio. Fonio is à cra 
grass with seeds that are used as a cereal. The main 
cash crops are cotton, peanuts, and shea nuts (seeds 
that contain a fat used to make soap). d 

Burkina Faso exports livestock to the Ivory Coast an 
Ghana, and cotton and shea nuts to France. It M 
food and agricultural equipment from France and ol 
European Union members. Many of Burkina Faso s E. 
young men go to Ghana and the Ivory Coast to wor à 
two or three years on cocoa and coffee plantations al Y 
as labourers in the cities. The money they send home 
an important part of Burkina Faso's income. —— 

A railway connects Ouagadougou with Abidjan, M 
Coast. Ouagadougou and Bobo Dioulasso have air 


History. The Mossi have the longest history of any 
people in Burkina Faso. The Mossi of the Yatenga re- 
gion, northwest of Ouagadougou, set up a well- 
organized kingdom in the 1300s. They moved their capi- 
tal to Ouagadougou in the mid-1400s. They had a strong 
military force and fought off powerful Songhai invaders 
from what is now Mali in the 1500s. But the attacks 
weakened the Mossi kingdom and it began to decline. 

Most Europeans did not learn of the Mossi kingdom 
until the 1800s. France captured Ouagadougou in Sep- 
tember 1896. In January 1897, the Moro Naba signed a 
treaty placing the Mossi kingdom under French protec- 
tion. In 1919, France created the colony of Upper Volta 
in what is now Burkina Faso, then dismantled it in 1932 
and divided it among three other French colonies—lvory 
Coast, French Sudan (now Mali), and Niger. France re- 
created Upper Volta with its pre-1932 boundaries in 
1947. 

Upper Volta's independence movement began later 
than similar movements in neighbouring French colo- 
nies. Many political parties were formed to represent 
the Mossi, Bobo, and other peoples. The African Demo- 
cratic Rally Party, led by Ouezzin Coulibaly, became the 
largest. 

In 1957, Coulibaly became head of Upper Volta's gov- 
ernment. Upper Volta became a self-governing state 
within the French Community in 1958. Coulibaly died in 
1958, and Maurice Yaméogo took his place. In 1959, 
Upper Volta joined Dahomey (now Benin), Ivory Coast, 
and Niger in the Council of the Entente, a group formed 
to solve the region's economic and social problems. 

On Aug. 5, 1960, Upper Volta became an independent 
republic with Yaméogo as president and head of the Af- 
rican Democratic Rally Party, soon the country's only 


Atan outdoor market in Ouagadougou, the capital of 


Burkina Faso, people buy food and other goods. The women 
shown above are members of the Mossi people. 
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legal political party. By January 1966, the people had be- 
come dissatisfied with Yaméogo's rule. A general strike 
by trade union workers protested against wage reduc- 
tions proposed by the government, and governmental 
dishonesty. During the strike, the army took control of 
the government. General Sangoule Lamizana became 
head of the military government. 

In 1970, voters approved a new constitution and 
elected a legislature. Lamizana remained as president. In 
1971, he appointed a civilian prime minister. But in 1974, 
Lamizana suspended the constitution, abolished the of- 
fice of prime minister, and dissolved the legislature. He 
then ruled with a cabinet that included many military of- 
ficers. A new constitution, adopted in 1977, restored ci- 
vilian rule. In 1978, Lamizana was elected president. 

In 1980, Colonel Saye Zerbo overthrew Lamizana in 
the first of a series of coups d'états (revolts against the 
government) in Burkina Faso. These coups eventually 
led to Captain Blaise Compaoré becoming president in 
1987. Compaoré's rule has been marked by a struggle 
between him and opposition leaders who seek to estab- 
lish a democratic system. A multiparty presidential elec- 
tion was held in December 1991. But opposition parties 
refused to participate, claiming that the election had 
been fixed, and Compaoré won by a huge margin. A few 
days after the election, Burkina Faso's most important 
opposition leader was assassinated. 

See also French West Africa; Ouagadougou. 
Burlap is a coarse, heavy cloth woven with yarns made 
from fibres of the jute plant. It is sometimes called Hes- 
sian cloth. Burlap has a light tan colour. The cloth is 
made in different widths and weights. Its main use is for 
bags for agricultural and industrial products. Large 
quantities of the cloth are used as protective coverings 
in wrapping packages and as a supporting fabric in up- 
holstered furniture. Wide-width burlap is used as carpet 
backing. See also Jute. 

Burleigh, Lord. See Burghley, Lord. 

Burlesque was a popular form of variety entertain- 
ment in the United States during the early 1900s. Bur- 
lesque achieved its peak of popularity from 1905 to the 
1920s, During this time, burlesque was presented ina 
standard format that resembled vaudeville (see Vaude- 
ville). Comedians, variety acts, and skits alternated with 
musical numbers that featured beautiful women and 
bawdy humour. 

The term burlesque comes from the Italian word 
burla, which means jest or mockery. American bur- 
lesque originated in the mid-1800's from many forms of 
entertainment, including the circus, minstrel shows, and 
broad comedies called farces. Until the 1920's burlesque 
shows attracted audiences of men and women. But by 
the late 19205, sexual content became increasingly im- 
portant and burlesque began to attract men only. 

In the 1930s, Billy Minsky introduced striptease acts 
into burlesque shows he presented in New York City. 
Soon burlesque was featuring scantily dressed females 
instead of the traditional comedians and humour. By the 
mid-1900s, burlesque no longer existed as a distinct 
form of entertainment. 

Burlesque is also a literary form. In literature, a bur- 
lesque is a story, poem, or play that ridicules a familiar 
subject or literary work through exaggeration or parody 


(see Parody). 
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The magnificent Shwe Dagon pagoda is the most famous of Burma's thousands of Buddhist 
temples. The pagoda is in Rangoon, the country’s capital and largest city, 


Burma 


Burma is a country in Southeast Asia. It lies along the 
Bay of Bengal. Mountains border Burma on the west, 


north, and east. They enclose the Irrawaddy River Valley. 


The Irrawaddy River empties into the Bay of Bengal 
through many mouths, forming a large delta. Rangoon, 
Burma's capital and largest city, lies on this delta. 

The people of Burma are called Burmese. The great 
majority of them are Buddhists and live in villages on 
the delta and in the Irrawaddy Valley. 

People have lived in what is now Burma since prehis- 
toric times. Several kingdoms arose and fell in Burma 
from the A.D. 1000's to the 1800's, when the United King- 
dom (UK) conquered the cou ntry. Burma won its inde- 
pendence in 1948. In 1989, the government announced 
that it had changed the countrys official name from 
Union of Burma to Union of Myanmar. 


Government 


National government. A military council called the 
State Law and Order Restoration Council (SLORC) con- 
trols Burma's government. The head of the council 
serves as prime minister, minister of defence, minister 
of foreign affairs, and chief of staff of the army. The 
council came to power through a military coup in 1988. 
In 1990, the council held multiparty elections. The main 
opposition party, the National League for Democracy 
(NLD), won a majority of seats. But the SLORC said it 


would not allow a transfer of power until a new consti- 
tution was written and approved, with a leading role for 
the military. Delegates began meeting in 1993 to write à 
new constitution. 

Local government. Burma is divided into 14 large 
administrative units. They consist of 7 divisions and 7 
states. The divisions are inhabited chiefly by BUS 
largest ethnic group, the Burmans. People of other E 
nic groups live mainly in the states. The divisions an n 
states are further divided into many smaller units. Eo 
unit of local government is directed by a Law and o 
Restoration Council composed of the local military, CIV 
and police commanders. 

Courts. Burma's highest court was abolished unaa 
martial law. Lower level courts share jurisdiction wi 
military courts of justice. E 

Armed forces. Burma's army, navy, and air fore ii 
have about 180,000 members. About 90 per cent RS 
serve in the army. Service is voluntary. Burma has à 
tional police force of about 73,000 members. 


People 


Population and ancestry. For Burma's total pol 
tion, s the Facts in brief table with this article. About 
75 per cent of the people live in rural areas. 

Most Burmese are descendants of various D. Bir 
who moved into the region from central Asia. T e ve! 
mans, Burma's largest ethnic group, make up al "n E 
thirds of the population. Other ethnic groups a NR 
the Karen, Shan, Arakanese, Chin, Kachin, Mon, 


pula- 


ples 


and Wa. Most members of these groups live in the hills 
and mountains bordering Burma. Each of these hill peo- 
ples seeks to preserve its own culture. Since 1948, sev- 
eral groups have been in armed rebellion against the 
government to obtain more rights or to form separate 
countries. Some Chinese and Indian people live in 
Burma's cities and towns. 

Languages. Burmese is the official language of 
Burma. It is related to Tibetan. Nearly all the people 
speak Burmese, and many of them also speak English. In 
addition, many groups living in the hills have languages 
of their own. 

Religion. About 85 per cent of Burma's people are 
members of the Theravada school of Buddhism (see 
Buddhism). Buddhism, which teaches that people can 
find happiness by freeing themselves of worldly desires, 
strongly influences family and community life. Other re- 
ligious groups in Burma include Christians, Hindus, and 
Muslims. 

Way of life. The majority of Burmese people live in 
farm villages. Most villages consist of about 50 to 100 
bamboo houses with thatch roofs. The houses are built 
on poles above the ground for protection against floods 
and wild animals. Most villages have a Buddhist monas- 
tery, which is the centre of much social as well as reli- 
gious activity. 

Boys spend from a few days to several months in the 
monastery after an adulthood ceremony called shin-pyu. 
In the ceremony, the boys’ heads are shaved to symbol- 
ize their temporary rejection of the world. Girls mark 
their entry into adulthood with an earlobe-piercing 
ceremony called nahtwin, after which they receive their 
first pair of earrings. 

In cities, many people live in small brick or concrete 
buildings and work for the government or in industry. 
City life has more leisure and cultural activities than 
country life and moves at a faster pace. But most city 
people also keep close ties with their family and ethnic 
group, and religion remains important to them through- 
out their lives. 

In both rural and urban areas, men and women usu- 
ally wear a /ongyi, a long, tightly wrapped skirt made 
from a cylinder of cotton cloth. Women’s longyis have 


Facts in brief about Burma 


Capital: Rangoon. 

Official language: Burmese. 

Official name: Pyidaungzu Myanmar Nainggandaw (Union of 
Myanmar). 

Area: 676,578 km’, Greatest distances north-south, 2,090 km; 
east-west, 930 km. Coastline—2,655 km. 

Elevation: Highest—Hkakabo Razi, 5,881 m above sea level. 
Lowest—sea level. ji 

Population: Estimated 1996 population—47,502,000; density, 67 
people per km‘; distribution, 75 per cent rural, 25 per cent 
urban. 1983 census—35,307,913. Estimated 2001 population— 
52,531,000. 

Chief products: Agriculture—rice, vegetables and fruits, sugar 
cane, peanuts, sesame seeds, maize, wheat, millet, tobacco, 
jute, cotton, rubber. Forestry—teak. Manufacturing fertilizer, 
processed foods. Mining—coal, natural gas, petroleum, zinc, 
lead, tin, tungsten, silver, jade, rubies, sapphires. 

National anthem: “Kaba Makye" (‘Our Free Homeland”). 

Money: Currency unit—kyat. One kyat = 100 pyas. 
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bright colours and patterns and are bound at the side. 
Men's longyis often have a checked pattern and are 
bound in front. With the longyi, women wear a thin 
blouse, and men wear a shirt. On special occasions, 
men may wear a silk jacket and a gaungbaung, a small 
headdress made of cloth wrapped around a wicker 
frame. For pictures of other Burmese clothing, see 
Clothing (Traditional costumes). 

Burmese women have more rights than do women in 
some other Asian countries. A Burmese woman keeps 
her name after marriage and owns property equally with 
her husband. In most Burmese families, the mother 
manages the finances and runs the household. Many of 
the women work outside the home, and some of them 
own or manage a business. 

Food. The Burmese eat rice with almost every meal. 
The rice is often flavoured with chilli peppers. Fish or 
vegetables may also be added. The Burmese tend to like 
fish, shrimp, and chicken but rarely eat beef or other red 
meat. Seafood and meat seasonings include onions, gar- 
lic, ginger, and ngapi, a sharp-tasting paste made from 
preserved fish or shrimp. Favourite fruit of the Burmese 
include bananas, citrus fruit, and Southeast Asian fruit 
called durians. 

Recreation. Popular spectator sports in Burma in- 
clude soccer and a form of boxing that allows hitting 


Symbols of Burma. The official flag of Burma's government 
was adopted in 1974. The cogwheel and rice plant stand for in- 
dustry and agriculture, and the 14 stars for Burma's 7 states and 
7 divisions. Blue symbolizes peace, and red, courage. The coat 
of arms has a map of Burma in the centre. The star stands for in- 


dependence. 
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with any part of the body. The favourite participant sport 
is chinlon. In this game, a ball of woven cane is passed 
from player to player by hitting it with the feet, knees, or 
head. 

The Burmese enjoy many festivals. The most popular 
festival is held for three days before the Buddhist New 
Year begins, usually in April during the hot, dry season. 
People throw water at one another in a rowdy celebra- 
tion that leaves everybody soaked. The New Year festival 
and many other celebrations include a pwe, an all-night 
performance by actors, dancers, singers, and clowns. 

Education. About 80 per cent of Burma's people 
aged 15 or older can read and write. Burmese law re- 
quires children from 5 to 9 years old to attend school. 
The government offers free education from kindergar- 
ten to university level. However, education beyond pri- 
mary school is available only in the larger towns and cit- 
ies. Burma's major universities are in Rangoon and 
Mandalay. The country also has many colleges and tech- 
nical colleges. 

The arts. The best-known Burmese works of art are 
the thousands of pagodas (towerlike temples) found 
throughout the country. The most famous pagoda is the 
Shwe Dagon Pagoda in Rangoon. The golden-domed 
structure rises 99 metres above a marble platform on a 
hilltop. The ancient city of Pagan has hundreds of pago- 
das, Burmese craftworkers are known for their woodcar- 
ving, lacquer ware, and jewellery. 


The land and climate 


Land regions. Burma has three main land regions. 
They are (1) the Eastern Mountain System, (2) the West- 
ern Mountain Belt, and (3) the Central Belt. 

The Eastern Mountain System separates Burma from 
Thailand, Laos, and China. The region includes the long, 
narrow Tenasserim Coast bordering the Andaman Sea 
and the hilly Shan Plateau to the north. Some of the 
world’s finest rubies and best-quality jade come from 
the region. The area also contains deposits of silver, 
lead, and zinc. 

The Western Mountain Belt is a region of thick for- 
ests along the border between Burma and India. A 
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group of low mountains called the Arakan Yoma forms 
the southern part of the region and extends to the Bay of 
Bengal. A narrow plain of rich agricultural land borders 
the bay. 

The Central Belt lies between the eastern and west- 
ern mountain regions. It includes Burma's highest 
mountains in the far north. Hkakabo Razi, the country's 
tallest peak, rises 5,881 metres above sea level. The Cen- 
tral Belt consists chiefly of the Irrawaddy and Sittang 
river valleys. The Irrawaddy River flows about 2,000 kilo- 
metres down the middle of the country to the Bay of 
Bengal. It is Burma's major transportation route. The 550- 
kilometre long Sittang River lies to the east of the Irra- 
waddy. Farmers use water from the rivers to irrigate 
their rice fields. 

Climate. Most of Burma has a tropical climate. Tem- 
peratures in Mandalay, in central Burma, average 20°C 
in January and 29° C in July. Temperatures in Rangoon, 
on the delta, average 25° C in January and 27° C in July. 
Burma has three seasons: (1) rainy, (2) cool, and (3) hot. 

The rainy season, during which Burma receives 
nearly all its rain, lasts from late May to October. Rainfall 
varies greatly in each region of the country. For exam- 
ple, the Mandalay area receives only about 76 centime- 
tres of rain a year. However, the Tenasserim Coast is 
drenched with more than 510 centimetres. The heavy 
rainfall is brought by seasonal winds called monsoons, 
which sweep towards the northeast from the Indian 
Ocean. 

The cool season lasts from late October to mid- 
February. Temperatures are lowest at this time, though 
the climate remains tropical throughout most of Burma. 

The hot season lasts from late February to about mid- 
May. During this season, temperatures often top 40° Cin 
many parts of Burma. 


Economy 


Burma has a developing economy based mainly on 
agriculture, which employs about two-thirds of the 
country's workers. The government owns all the land. 
Government factories produce about half the nation's in- 


dustrial output. 


A "floating market" is a col- 
ourful tradition on Inle Lake in 
central Burma. Farmers, craft- 
workers, and other people in 
the area gather in boats every 
five days to trade their speci- 
alities, such as rice cakes, fish, 
fruits and vegetables, farm 
tools, and silk. 
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Rice fields surround a village in the Irrawaddy River Valley. Most Burmese live in villages like the 
one shown here. Most of the country's people also grow rice, Burma's chief crop. The spire of a 
pagoda rises in the foreground. 


Agriculture, forestry, and fishing. Rice is Burma's 
chief crop, and rice fields cover more than half the agri- 
cultural land. Much of the rice is exported. Other crops 
include vegetables and fruits, sugar cane, peanuts, ses- 
ame seeds, maize, wheat, millet, tobacco, jute, cotton, 
and rubber. Most crops are raised on small farms. 

Forests cover about half of Burma. They contain about 
80 per cent of the world's teakwood. Fish and shellfish 
are caught in Burma's rivers and coastal waters. Many 
Burmese also raise fish in village ponds. 

Manufacturing employs less than a tenth of Burma's 
workers. Most manufactured goods are produced for 
local use. They include processed foods, textiles, and 
fertilizer. Rangoon is the nation's chief industrial centre. 

Mining employs less than 1 per cent of Burma's 
workers. The country has a wealth of minerals, including 
zinc, lead, tin, tungsten, and silver. It is also rich in jade 
and such precious stones as rubies and sapphires. How- 
ever, much of Burma's mineral wealth is undeveloped. 

Energy sources. Burma produces barely enough oil 
and natural gas to meet its needs. Hydroelectric plants 
supply more than half the country's electricity. Oil, gas, 
and coal produce the rest. 

Service industries employ about a fourth of Burma's 
workers. Many of these service industries workers are 
government administrators. Others work for schools, 
hospitals, and other institutions that provide community 
services. Service industries workers also include people 
working in trade, transportation, and communication. 

Trade. Teak and rice account for about two-thirds of 
Burma's export income. Other Asian countries buy most 
of Burma's exports. The nation's leading imports include 
machinery, motor vehicles, fertilizer, and chemicals. 
Many of Burma's imports come from Japan. Strict gov- 
ernment controls on trade and a severe shortage of con- 
sumer goods have resulted in a widespread black mar- 


ket in Burma. Such items as transistor radios, television 
sets, and clothing are smuggled into the country in ex- 
change for teak, rice, gems, and opium. 

Transportation. Most of Burma's freight travels by 
riverboat on more than 8,000 kilometres of inland water- 
ways. Freight is also carried by road and rail. Burma has 
about 27,000 kilometres of all-weather roads and about 
4,300 kilometres of railway track. Most riverboat and 
truck operations are privately owned, but the govern- 
ment owns the railways. Few Burmese own a car. Many 
people travel between cities on riverboats. Oxcarts are 
common in rural areas. Burma's chief seaports are Ran- 
goon, Bassein, Moulmein, and Sittwe. Mandalay is à 
major inland port and transportation centre. Rangoon 
has an international airport. i 

Communication. The Burmese government controls 
mass communication. It publishes five daily news- 
papers—four in Burmese and one in English. Gover i 
ment radio programmes are broadcast in Burme ng: 
lish, and local languages. Only about 4 per cent oft oh 
people own a radio, Government television broadcas 
began in 1980. 


History 


Early days. The first known people to live in puer 
now Burma were the Mon. They moved into the Us 
as early as 3000 B.C. and settled near the mouths o! ies 
Salween and Sittang rivers. The Mon, like the peop a 
who came later, migrated from an area in central 
that is now southwestern China. The Pyu arrived in a 
AD. 600s. The Burmans, Chin, Kachin, Karen, and SP 
came during the 8005. Most of these peoples live Vul 
from one another and retained their own individual 
tures. 5 
In 1044, a Burman ruler named Anawrahta wipe 
region and founded a kingdom that lasted nearly 


years. The kingdom's capital, Pagan, lay on the Irra- 
waddy River in central Burma. The Burmans adopted 
features of the Mon and Pyu cultures, including Thera- 
vada Buddhism. Mongol invaders led by Kublai Khan 
captured Pagan in 1287, shattering the kingdom. A new 
Burman kingdom arose at Toungoo during the 15005. It 
was brought down by a Mon rebellion in 1752. 

British conquest and rule. The last Burman king- 
dom was founded by Alaungpaya, a Burman leader, 
after the Mon rebellion. Three wars with the British— 
triggered by Burmese resistance to the United King- 
dom's commercial and territorial ambitions—led to the 
kingdom's collapse. The first war was fought from 1824 
to 1826, the second in 1852, and the third in 1885. In 
these wars, the United Kingdom gradually conquered 
the whole of Burma. 

After the third war with the UK, Burma became a 
province of India, which the UK ruled. Under UK control, 
Burma's population and economy grew rapidly. But edu- 
cated Burmese called for Burma's separation from India 
and eventual independence. The Burmese protests led 
the UK to set up a legislature in the 1920's that gave the 
people a small role in the government. 

Protests against UK rule continued, however. During 
the early 1930s, a former Buddhist monk named Saya 
San led thousands of peasants in an unsuccessful rebel- 
lion. At the same time, university students founded the 
All-Burma Students' Union to work for independence. 
Leaders of the movement included Thakin Nu and 
Thakin Aung San. They organized a student strike in 
1936. The UK separated Burma from India in 1957 and 
gave the Burmese partial self-government. But the strug- 
gle for full independence continued. 

World War Il (1939-1945). In 1942, Japan conquered 
Burma. The Thakins had formed the Burma Independ- 
ence Army, which helped the Japanese drive the UK out 
of Burma. The Japanese declared Burma independent in 
1943, but actually took control of the government. The 
Burmese disliked Japanese rule even more than UK rule. 
To fight the Japanese, the Thakins formed the Anti- 
Fascist People's Freedom League (AFPFL), led by General 
Aung San. The AFPFL helped the UK and other Allied 
powers regain Burma in 1945. 

Independence. Following Japan's defeat, the UK re- 
turned to power in Burma. However, the AFPFL had be- 
come a strong political party and challenged British con- 
trol. The UK could not govern the country without AFPFL 
support. They decided in 1947 to name AFPFL president, 
Aung San, prime minister of Burma, but he was assassi- 
nated before independence came. AFPFL vice president, 
U Nu, became president of the party, and the UK ap- 
pointed him prime minister. Burma won full independ- 
ence on Jan. 4, 1948. 

Some Communists rebelled against the government 
in 1948, Various ethnic groups also fought the new gov- 
ernment. But U Nu's leadership won the support of most 
Burmese. The AFPFL overwhelmingly won elections in 
1951 and 1956, though Communist and rebel ethnic 
groups continued to fight the government. 

In 1958, a split developed between U Nu's followers 
and another AFPFL faction (group). U Nu asked General 
Ne Win to set up a temporary military government. Ne 
Win restored order and promoted economic growth. 
He ruled until elections were held in 1960. U Nus faction 
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won a landslide victory, and he again became prime 
minister. But he could not control the political and eth- 
nic disputes. To hold Burma together, Ne Win seized 
the government in a bloodless take-over in March 1962. 
He suspended the Constitution and set up a Revolution- 
ary Council to rule Burma. 

Socialist republic. Ne Win and his Revolutionary 
Council wanted to make Burma a socialist nation. In July 
1962, Ne Win and the council founded the Burma So- 
cialist Programme Party (BSPP). It became the only politi- 
cal party allowed in Burma. The government began to 
take strict control of the economy. For several years, 
farm production fell, and consumer goods disappeared 
into the black market. The government rejected most 
foreign aid and restricted the number of visits by for- 
eign reporters and tourists. It also closed or took over 
all privately owned newspapers and schools. Student 
strikes were ended by army gunfire. 

On March 2, 1974, a new Constitution created the So- 
cialist Republic of the Union of Burma, with U Ne Win 
(now a civilian) as president. The Constitution reestab- 
lished elections, but the BSPP still held all the power. U 
Ne Win resigned as president in 1981 but remained 
head of the BSPP, and U San Yu became president. 

Recent developments. In 1988, large numbers of 
Burmese demonstrated against the government. They 
called for an end to the country's one-party rule. U Ne 
Win resigned as head of the BSPP in July. He suggested 
that economic reforms and multiparty elections might 
solve the nation's problems. U Sein Lwin, the head of the 
riot police, replaced U Ne Win as party head and re- 
placed U San Yu as president. U Sein Lwin was unable to 
stop the unrest and resigned after 17 days in office. U 
Maung Maung, a noted lawyer, replaced U Sein Lwin as 
president and head of the party in August. But protests 
continued into September, at which time the army over- 
threw the government, replacing it with the newly es- 
tablished State Law and Order Restoration Council 
(SLORC). Before and after the military coup, government 
troops killed thousands of protesters. 

In June 1989, the government changed Burma's offi- 
cial name to the Union of Myanmar. Rangoon was also 
renamed Yangon. The SLORC promised multiparty elec- 
tions, which were held in May 1990. Before the elec- 
tions, the SLORC arrested the leader of the NLD, Daw 
Aung San Suu Kyi, the daughter of the independence 
leader Aung San. In spite of her arrest, the NLD won 60 
per cent of the vote and 80 per cent of the seats in the 
legislature. But many of the elected representatives 
were imprisoned. The SLORC said it would not allow a 
transfer of power until a new constitution was written 
and approved, with a leading role for the military. Dele- 
gates appointed by. the SLORC finished drafting the con- 
stitution in 1994. The SLORC claimed that the new con- 
stitution would restore democratic government, but 
power remained in the hands of the military. Daw Aung 
San Suu Kyi won the 1991 Nobel Peace Prize for her 
nonviolent struggle for democracy and human rights. 

Economic reforms have opened the country to for- 
eign and private businesses, which have exported many 
natural resources. But problems of inflation and slow 

rowth remain. Major nations have withheld economic 
aid because of the SLORCs human rights violations. The 
army continues to fight rebels in the mountains. 
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Questions 
What is Burma's chief crop? 
What is the religion of most Burmese people? 
Why does a widespread black market operate in Burma? 
How does most freight travel in Burma? 
What is the centre of much activity in most Burmese villages? 
What is a pwe? 
When does Burma receive nearly all its rain? 
What are the best-known Burmese works of art? 
What organization controls the government of Burma? 


Burma Road was built between 1937 and 1938 to 
carry war supplies to China for its war against Japan. The 
road served as a "back door" to China, and avoided 
Japan's blockade of the Chinese coast. 

About 160,000 Chinese and Burmese labourers built 
the Burma Road under great hardship. The road had a 
base of large rocks, filled with crushed stone, and 
topped by mud. It wound about 1,100 kilometres across 
mountains and through thick jungle from Lashio, Burma, 
to Kunming, China. In places, the road followed the an- 
cient Marco Polo trail. Japanese troops captured the 
Burmese part of the road and closed it in 1942. 

In 1945, toward the end of World War II, Allied forces 
united the Burma Road with a new road, the Ledo Road, 
from Ledo, India. The combined route provided a sup- 
ply route 1,736 kilometres long from India to China. It 
played an important part in the defeat of the Japanese. 
The road was later renamed the Stilwell Road after Gen- 
eral Joseph Stilwell, who commanded U.S. forces in the 
China-Burma-India theatre in World War Il. 

Burmese cat. See Cat (Breeds of cats). 
Burne-Jones, Sir Edward (1833-1898), was a British 
painter whose meticulously executed works made him 
one of the foremost artists of his day. Many of his paint- 
ings portrayed Greek myths and legends of King Arthur. 
Burne-Jones was a member of the Pre-Raphaelite Broth- 
erhood (see Pre-Raphaelite Brotherhood). 

Burne-Jones was born in Birmingham, West Mid- 


lands, England, where he was educated at King Edward's 
School. At Exeter College, Oxford, he studied to become 
a minister. He later went to Italy to study art. 

Burnet, Sir Macfarlane (1899-1985), an Australian 
doctor and virologist, shared the 1960 Nobel Prize for 
physiology or medicine with Peter Brian Medawar. In 
1949, Burnet proposed a hypothesis (possibly true idea) 
that under certain conditions tissues and organs could 
be successfully transplanted from one animal to an- 
other. This idea, called acquired immunological toler- 
ance, was later proved by Medawar and his co-workers. 

Burnet was born in Australia. His full name was Frank 
Macfarlane Burnet. 

Burnett, Frances Hodgson (1849-1924), was an 
English-born author best known for her children's novel 
Little Lord Fauntleroy (1886). The novel tells a “rags to 
riches” story about an American boy who is found by his 
rich English grandfather and placed in a position of 
wealth. Fauntleroy wears long curls and a velvet suit 
with lace cuffs and collar. The outfit became a popular 
fashion for boys in the late 1800's. 

Frances Eliza Hodgson was born in Manchester, Eng- 
land. In 1865, she moved with her family to Knoxville, 
Tennessee, U.S.A. She married Swan Burnett, a Knoxville 
doctor, in 1873. Burnett wrote two other popular chil- 
dren's novels, A Little Princess (1905) and The Secret 
Garden (1911). She also dramatized Little Lord Faun- 
tleroy and A Little Princess. Burnett wrote other chil- 
dren's novels as well as adult fiction. 

Burney, Fanny (1752-1840), was an English author. 
She became famous during her lifetime for several nov- 
els but today is best known for her diary. 

Burney's first novel, Evelina, or a Young Lady's En- 
trance into the World, was published in 1778. It tells 
about a virtuous and intelligent, but inexperienced, 
country girl in London society. Evelina received high 
praise. As a result, Burney became acquainted with the 
great writer Samuel Johnson and with Sir Joshua Rey- 
nolds and other members of Johnson's literary circle. 
She later wrote Cecilia, or Memoirs of an Heiress (1 782, 
which deals with a young woman's financial and marital 
problems. ) 

Burney began a diary in 1768 and continued it for 
more than 70 years. Her diary, which was published 
after her death, vividly describes English social life dur- 
ing the late 1700's and early 1800's. It also provides valu- 
able information about the many famous people whom 
Burney knew. Frances Burney was born in King's Lynn, 
Norfolk, England. 

Burnham, Daniel Hudson (1846-1912), was an í 
American architect. He was one of the chief meee 
the Chicago School of architecture. He felt that an arc! 
tect's most important contribution lay in the broader 
area of city and regional planning. Burnham believed al 
that an architect needed a large, highly trained fece 
staff and an ability to work in the worlds of business A 
politics. His approach to the practice of architecture pa 
ticipated the way successful American architects es 
ized their practices after 1900. Although Burnham lee 
signed many well-known buildings, his reputation "pa 
established by urban plans for Chicago, Cleveland, 
troit, San Francisco, and Washington, D.C. d 

Burnham was born in Henderson, New York. He an 
John Root formed a partnership in Chicago in 1873. 


Burnham’s Railway Exchange Building, completed in Chi- 
cago in 1904, was one of the first U.S. skyscrapers. 


Their stark, simple Monadnock Building (1891) in Chi- 
cago is considered a forerunner of the architecture of 
the 1900's, The firm's Reliance Building (1894) in Chicago, 
with its steel frame and terracotta covering, marked a 
notable advance in skyscraper design. 

See also Architecture (Early modern architecture in 
America). 
Burnie (pop. 20,483) is an important town and deep- 
water port on the northwestern coast of Tasmania, Aus- 
tralia. It lies on Emu Bay, about 50 kilometres from Dev- 
onport. The town is a centre for a rich farming district. 
Local companies produce titanium oxide for use in paint 
and plastic; cheese; and fine-quality paper. Ores mined 
on the west coast of Tasmania are shipped from Burnie. 

The explorers Bass and Flinders sailed past the pres- 
ent site of Burnie in 1798. They named Round Point Hill 
at the eastern end of Emu Bay. In 1827, Henry Hellyer, 
head surveyor of the Van Diemen's Land Company, a 
large agricultural company, established a settlement at 
Blackman's Point, now the site of Burnie’s port facilities. 
Burnley (pop. 89,000) is a borough and local govern- 
ment district in Lancashire, England. It is centred on the 
industrial town of Burnley, which lies on the Burn and 
Calder rivers. Burnley's main industry, light engineering, 
has developed rapidly since World War Il (1939-1945). 
The main engineering products are aircraft and car 
components. The town of Burnley grew rapidly during 
the Industrial Revolution because of its cotton industry, 
but this industry is now less important. Towneley Hall, a 
mansion built in the 1300s, is used as an art gallery and 
museum. 

See also Lancashire. 
Burns. See Burns and scalds. 
Burns, John (1858-1943), a British politician and la- 
bour leader, was the first person from a working-class 
family to become a member of the Cabinet. In the Cabi- 
net, he was the president of the Local Government 
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Board from 1905 to 1914. He resigned his appointment 
in 1914, because he believed that World War ! (1914- 
1918) could have been avoided. Burns was born in Lon- 
don. He began work in a candle factory at the age of 10. 
He played a prominent part in the London dock strike of 
1889, helping dockers win a minimum wage. He served 
in Parliament from 1892 to 1918. 

Burns, Robert (1759-1796), is the national poet of 
Scotland. He wrote brilliant narrative poems, such as 
"Tam o' Shanter,” and clever satires, including "The Holy 
Fair,’ “Address to the Deil,” and “Holy Willie's Prayer." 
However, Burns is probably best known for his songs, 
especially “Auld Lang Syne,’ "Comin Thro’ the Rye,’ and 
“For athat and a'that.” Many of Burns's lines have be- 
come familiar quotations. These lines include “Oh wad 
some Powr the giftie gie us/To see oursels as others see 
us!’ from "To a Louse’; and "The best laid schemes o' 
mice and men/Gang aft agley’ from “To a Mouse.’ See 
Auld Lang Syne. 

Burns's life. Burns was born in Alloway, a village on 
the River Doon, in Scotland. Like his father, Burns was a 
farmer, and he remained one almost all his life, despite 
his success as a writer. The farmer's hard way of life 
taught Burns to take joy in fleeting pleasure and to be 
sceptical of the moral codes of the well-to-do. These at- 
titudes, along with his capacity for love, friendship, and 
hearty tavern fellowship, provide the chief themes of his 
poetry. Burns had only a few years of formal education, 
but he read many books by English and Scottish authors. 
In his traditional "verse epistles,” or "letters" from one 
poet to another, Burns summarized the simple rustic 
focus of his work: "Give me a spark o' Nature's 
fire!/That's a’ the learning | desire." 

In 1786, Burns decided to move to Jamaica because of 
setbacks in farming and an unhappy love affair with Jean 
Armour, a Scottish girl. But the success that year of his 
first volume of poems caused him to change his mind. 
He went, instead, to Edinburgh, where, for over a year, 
he was popular with fashionable society. 

In 1788, Burns returned to farming, That year, he mar- 
ried Armour. They had nine children. Burns's literary 
success helped him get a job as an exciseman (tax and 
customs official) in 1788. This position gave Burns a 
steady income for the rest of his life. In 1791, he gave up 
farming and moved to Dumfries. He died there at the 
age of 37. The heavy farm labour in Burns's youth had 
weakened his health and helped cause his early death. 

Burns's works. Burns was interested in authentic 
folk songs. He collected about 300 original and tradi- 
tional Scottish songs for 
books compiled in his day, 
including The Scots Musi- 
cal Museum (1787). Burns 
wrote many poems to be 
sung to Scottish folk tunes. 
He adapted some of his 
best-loved songs, includ- 
ing "Comin Thro’ the Rye,” 
from bawdy lyrics. Others, 
such as “A Red, Red Rose,” 
he pieced together almost 
entirely from songs by 
other writers. But even 
those works that Burns 
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adapted from other sources have qualities uniquely his 
own. 

Burns wrote in both the Scots dialect and standard 
English. He wrote in English when he wanted to express 
customary or respectable ideas, as in ^A Prayer in the 
Prospect of Death" and much of ^To a Mountain Daisy." 
When Burns wished to express ideas that conflicted 
with custom or that dealt with less respectable aspects 
of human nature, he adopted the language of the uned- 
ucated Scottish peasant. Examples include "The Jolly 
Beggars’ and "Address to the Unco Guid.” 

In his time, Burns was considered an unlearned 
ploughman, but he was really a skilled poet. He could 
use not only a traditional Scottish stanza form, as in "To 
a Mouse,” but also the sophisticated English Spenserian 
stanza, as in "The Cotter's Saturday Night." The dialect 
Burns used was a partly artificial language adapted from 
earlier Scottish writers, including Allan Ramsay and 
Robert Fergusson. Sometimes, Burns did not use true 
dialect, but respelled English words and phrases in 
Scots. He used much more art than people thought, but 
what we feel most is the vigorous life of his poetry. 
Burns and scalds rank among the most serious and 
painful injuries. Most burns result from contact with 
burning clothing or other materials or with electricity or 
chemicals. Burns caused by hot water or other hot liq- 
uids or by vapours are called sca/ds. 

Burns can affect all the systems of the body. A serious 
burn destroys much of the skin. But it also upsets the 
circulation of the blood, the function of various organs, 
and the bodys ability to fight infection. 

Classification of burns. Burns are classified as first- 
degree, second-degree, or third-degree, depending on 
the depth of the burn and the degree of tissue injury. A 
first-degree burn, such as mild sunburn, affects only the 
surface of the skin. The burned area is red and tender. A 
second-degree burn involves blistering and swelling, 
and a watery liquid may ooze from the wound. Many 
second-degree burns are caused by deep sunburn or by 
contact with hot liquids, or with burning oil or other 
flammable substances. 

A third-degree burn penetrates the entire thickness of 
the skin and usually part of the tissue underneath. The 
skin appears white, very red, or even charred. Most vic- 
tims have no feeling in the area of a third-degree burn. 

First-aid treatment is vital for a victim of almost any 
burn. Many burns are more serious than they seem. 
Therefore, a doctor should examine all burns except the 
smallest ones. Even small burns on the hands and face 
should receive medical attention. Any large burn may 
cause severe shock. To avoid shock, the victim should 
be kept in a horizontal position. He or she also should 
be covered to prevent as much loss of body heat as pos- 
sible. See Shock. 

Small or moderate burns should be bathed in cold 
water to ease the pain. Wrapping the burned area ina 
dry, sterile bandage will help prevent infection. Burns 
that cover a large area should not be treated with cold 
water. Wrap the burned area in a dry, sterile dressing. 

Burns caused by chemicals should be bathed with 
cold flowing water. The water dilutes the chemical and 
washes it away. Electrical burns sometimes cause respi- 
ratory failure. If this happens, artificial respiration 
should be administered. 


Hospital treatment. Burns cause p/asma (the fluid 
component of the blood) to leak from the blood vessels, 
This loss of circulating fluid causes shock. Emergency 
treatment consists of replacing the lost fluid, preventing 
infection, and minimizing pain. Victims are given a diet 
high in protein, calories, and vitamins to help to heal the 
injuries. However, most large third-degree burns do not 
heal naturally. They are treated by removing destroyed 
skin and replacing it with skin grafts. 

Victims of severe burns also receive extensive physio- 
therapy. These injuries cause terrible pain when such 
parts of the body as the arms and legs are affected. 
Physiotherapy can help restore the use of these body 
parts. Treatment also includes activities designed to en- 
sure the victim's emotional well-being after he or she re- 
turns to an active life. 

See also First aid; Sunburn. 

Burnside, Ambrose Everett (1824-1881), was a 
Union general in the American Civil War. His name has 
become a part of the language because he popularized 
a style of beard. His habit of shaving his chin and allow- 
ing whiskers to grow on the sides of his face gave rise 
to the term burnsides, which later became sideburns. 

When the American Civil War broke out, Burnside 
became a colonel of a 
Rhode Island volunteer 
regiment. He commanded 
the brigade that opened 
the first Battle of Bull Run 
(also called Manassas). 
Later, Burnside led an ex- 
pedition that seized points 
along the North Carolina 
coast. As a major general, 
Burnside commanded a 
corps in the Army of the 
Potomac at the Battle of 
Antietam. He succeeded 
General George B. McClel- 
lan as commander of that 
army after the battle. He met defeat in Fredericksburg, 
Virginia, in December 1862. Relieved of command, he 
served in Ohio and Tennessee. In 1864, he became à 
corps commander in Virginia. 

Burnside was born in Liberty, Indiana, U.S.A. and 
graduated from the U.S. Military Academy. In 1853, he 
began to manufacture a breech-loading rifle he had In: 
vented. After the war, he engaged in railway activities. 
Burnside was governor of Rhode Island from 1866 to 
1869, and a U.S. senator from 1875 to 1881. — kilo- 
Burra (pop. 2,026) is a town in South Australia 160 ki : 
metres north of Adelaide. Copper was discovered neal 
the Burra-Burra Creek in 1845 and a copper-smelting 
works was set up in 1849. At its peak, the mine MIS i 
ported 5,000 people, many of them from Cornwall, n 
land. About 2,000 people lived in underground aapa m 
in the banks of the Burra-Burra Creek. Mining cease 
1877. In 1971, mining for low-grade ore began again: 
Burren, The. See Munster. 

Burro. See Donkey. T 
Burroughs, Edgar Rice (1875-1950), an Amer! e 
author, created Tarzan, one of the most famous cha o 
acters in fiction. In Burroughs books, Tarzan Is s 
of Lord Greystoke, an English nobleman. He is aba 
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doned in Africa while a baby and is raised by a family of 
apes. He grows up in the jungle, learning the language 
and habits of the animals. Tarzan has many adventures, 
and saves many lives. 

Burroughs wrote the first Tarzan story in 1912. He 
published the first Tarzan book, Tarzan of the Apes, in 
1914. Burroughs wrote more than 70 books, including 26 
about Tarzan. His works have sold over 36 million cop- 
ies and have been translated into over 30 languages. 
Tarzan has been featured in many films, a radio serial, a 
television series, and a comic strip. 

Burroughs also wrote many books of fantastic science 
fiction about life on other planets, beginning with the 
magazine serial, Under the Moons of Mars (1912). It was 
published in book form in 1917 as A Princess of Mars. 
Burroughs was born in Chicago. He turned to writing 
after drifting through a number of labouring jobs and 
failed business ventures. 

Burroughs, William (1855-1898), an American inven- 
tor, is best known for his development of the adding 
machine. His occupation as a bank clerk made him 
aware of the need for a labour-saving device in account- 
ing, He devoted years to devising an efficient calculating 
machine. In 1888, he patented a machine that was much 
more reliable than earlier ones. Burroughs was born in 
Rochester, New York, U.S.A. 

Burroughs, William S.(1914- — ),isan American 
writer. He was born in St. Louis, Missouri in the United 
States, and became known as part of the beat literary 
Movement of the 1950's. 

Burroughs first major novel, Naked Lunch (1959) is a 
surreal account of his experiences as a drug addict. The 
Soft Machine (1961) is based on his travels in South 
America. His other novels include The Ticket That Ex- 
ploded (1962), and Nova Express (1964). 

Burroughs is also recognized for his radical innova- 
tions in the novel form. He aimed to break set patterns 
by cutting up his own writings and mixing them with 
quotations from other sources, He used these collage 
techniques in The Experimentor (1960), Minutes to Go 
and Dead Fingers Talk (1963). 

Bursitis is a disorder that causes pain in the body's 
joints. It most commonly affects the shoulder or hip 
joints. It is caused by an inflammation of the bursa, a 
small fluid-filled bag that acts as a lubricating surface for 
a muscle to move over a bone. This inflammation usually 
results from overactivity of an arm or leg. The shoulder 
or the hip becomes painful and difficult to move. Doc- 
tors treat bursitis by injecting cortisone drugs into the 
sac, or with heat, anti-inflammatory drugs, physical ther- 
apy, or ultrasound (high-pitched sound). Less common 
forms of the disorder are elbow swellings, housemaid's 
knee, or bunions. See also Bunion. K 
Burton, Richard (1925-1984), became a leading film 
and stage actor. He owed much of his success to his 
dominating physical presence and lyrical speech. He 
particularly excelled in his roles of manly or aggressive 
Characters. Burton's first stage appearance was in 1943, 
at the Royal Court Theatre in Liverpool, England. His 
most famous stage roles included Henry V, Hamlet, and 
Othello. He appeared in many films, including Look 
Back in Anger, Cleopatra, Becket, Who's Afraid of Vir- 
ginia Woolf, Under Milk Wood, Equus, The Wild Geese, 
and Wagner. In Cleopatra, Burton co-starred with Eliza- 
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beth Taylor, who became his second wife. 

Richard Burton was born in Pont-rhyd-y-fen, in West 
Glamorgan, Wales. His original name was Richard Wal- 
ter Jenkins. 

Burton, Sir Richard Francis (1821-1890), was a Brit- 
ish explorer and language expert who became famous 
for his travels in Africa and his translations of Arab liter- 
ature. In 1858, Burton and fellow explorer John Hanning 
Speke became the first Europeans to see Lake Tangan- 
yika in central Africa. Burton's best-known translation 
was a 10-volume English version of the Arabian Nights 
that he wrote in the 1880's. Burton also wrote about a 
dozen books about his travels. His two-volume The Lake 
Regions of Central Africa (1860) is a classic early account 
of the exploration of Africa. 

Burton was born in Devon, England. He served as a 
British officer in the Indian army from 1842 to 1861. In 
1853, he disguised himself as an Arab in order to visit 
shrines in the holy Muslim city of Mecca. Only Muslims 
could enter Mecca, and a number of Europeans had 
been killed after being discovered at shrines there. In 
1860, Burton visited the United States to study the Mor- 
mons of Utah. He later explored areas in West Africa 
that are now Benin, Gabon, and Nigeria. Burton also 
served as a British diplomat in what is now Equatorial 
Guinea, as well as in Brazil, Syria, and Italy. He was 
knighted in 1886. 

Burton upon Trent. See East Staffordshire. 
Burundi is one of the smallest and most crowded 
countries in Africa. The country has more than 200 peo- 
ple per square kilometre, about 9 times as much as Af- 
rica as a whole. Bujumbura is its capital and largest 
urban community. 

Burundi is a poor country, It has few minerals and lit- 
tle industry. The soil has been weakened by heavy rain- 
fall, erosion, and poor farming methods. Most of the 
people of Burundi are farmers who raise only enough 
food to feed their families. Burundi is located far inland, 
and as a result, transportation of goods for overseas 
trade is costly. Although it is situated just south of the 
equator, Burundi has a cool, pleasant climate, because it 
is a mountainous country. 

Most of Burundi's people belong to the Hutu (some- 
times called Bahutu) ethnic group. The Tutsi (sometimes 
called Watusi) ethnic group form a minority, but they 
dominate the Hutu politically and economically. 

Burundi once formed the Urundi, or southern half, of 


Facts in brief about Burundi 


Capital: Bujumbura. 

Official languages: Kirundi and French. 

Area: 27,834 km*. Greatest distances —north-south, 241 km; 
east-west, 217 km. k 

Population: Estimated 1996 population —6,510,000; density, 221 
people per km"; distribution, 94 per cent rural, 6 per cent 
urban, 1990 census —5,139,073. Estimated 2001 population — 


7,420,000. 

Chief products: Agriculture —bananas, beans, cassava, coffee, 
cotton, livestock, maize, sweet potatoes, tea. Fishing —fresh- 
water fish. 

Flag: From a white circle in the centre, white bands extend to 
the corners. The field is red above and below the circle, and 
green to the left and right of it. In the circle are three red stars 
rimmed in green. See Flag (picture: Flags of Africa). 

Money: Currency unit —franc. One franc = 100 centimes. 
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Ruanda-Urundi, a United Nations (UN) trust territory ad- 
ministered by Belgium. What is now Rwanda formed the 
Ruanda, or northern half. The two parts became the in- 
dependent countries of Burundi and Rwanda in 1962. 

Government. A president heads Burundi's govern- 
ment. The president is elected by the people to a five- 
year term. The president appoints a Cabinet to help 
carry out the operations of the government. Burundi's 
legislature is called the National Assembly. It has 81 
members, all elected by the people. 

People. For Burundi's total population, see the Facts 
in brief table with this article. Approximately 85 per cent 
of the people belong to the Hutu ethnic group, and 
about 14 per cent to the Tutsi group. Most of the rest of 
the people are known as Twa. The Twa are a Pygmy 
people. Small groups of Arabs, Asians, and Europeans 
also live in Burundi. 

Although a minority, the Tutsi hold most of the coun- 
try's wealth, and they firmly control the government and 
the military. Many Tutsi own cattle and other livestock. 
Most of the Hutu are farmers who barely raise enough 
food to feed their families. The Twa once hunted and 
collected berries and other foods that grow in the wild. 
Many of them now make pottery and raise crops. 

French and Kirundi are the official languages. Most of 
the people speak Kirundi, a Bantu language (see Bantu). 
The vast majority of the people are Roman Catholics. 
Roman Catholic missionaries run most of the schools. 

Land. Burundi covers 27,834 square kilometres. Its 
western border runs along the Great Rift Valley (see Af- 
rica [terrain map)). This area contains the northern part 


of Lake Tanganyika and the Rusizi River. The northwest- 
ern part of Burundi rises from the valley to over 2,680 
metres above sea level. Most of western Burundi is vol- 
canic rock, and soils formed on volcanic rock are usu- 
ally fertile. But heavy rains have washed out most of the 
useful chemicals in the soil there. Poor farming methods 
have also weakened the soil and worn it away. 

Plateaus that are bordered by escarpments (steep 
slopes) cover central and eastern Burundi. Swamps lie at 
the foot of the escarpments. The soils there produce 
better crops than those in western Burundi. Another 
highland region covers southern Burundi. 

The Great Rift Valley region around Bujumbura has an 
average temperature of 23 °C and an average annual 
rainfall of about 75 centimetres. The mountainous west- 
ern region of the country has an average temperature of 
17 °C and an average annual rainfall of about 150 centi- 
metres. On the plateaus, temperatures average 20°C and 
about 120 centimetres of rain falls a year. 

Economy. The people raise bananas, beans, cassava, 
maize, and sweet potatoes for food. Also, about 9,000 
metric tons of fish are caught in Lake Tanganyika every 
year. Some people raise cattle and other livestock. Cof- 
fee is the most important crop grown for export. Farm- 
ers raise robusta coffee (the type used in instant coffee) 
in areas up to about 1,400 metres above sea level. The 
more valuable arabica coffee is grown on land 1,400 to 
1,800 metres above sea level. Other exports include tea 
and cotton. Burundi has deposits of peat and nickel. 

Most of Burundi's roads are unpaved, and the country 
has no railways. Boats on Lake Tanganyika carry goods 
between Bujumbura and Kigoma in Tanzania, and 
Kalemi in Zaire. Bujumbura has an international airport. 
Overseas trade is expensive and difficult as goods must 
be loaded and unloaded from ships and railway trucks 
many times before they reach their destination. — 

History. Twa people were probably the first inhabit- 
ants of what is now Burundi. They may have lived in the 
area in prehistoric times. Hutu people eventually be- 
came the largest group in Burundi, but it is unknown , 
when they came to the area. By the year 1400, the Tutsi 
had invaded Burundi from Ethiopia. The Tutsi were — 
more powerful than the Hutu. The Hutu agreed to m 
crops for the Tutsi. In return, the Tutsi agreed to protec 
the Hutu. But Burundi was ruled by a small group of 
aristocrats known as the Ganwa. The Ganwa were of 
Tutsi descent, but they were considered neither tan 
nor Tutsi. They ruled both the Hutu and the Tutsi a 3 
gained much wealth. Burundi also had a king calle! 
mwami, but his authority was restricted by the aria 

In 1897, the Germans conquered the area that is nO 
Burundi and Rwanda. The area, then called Ruanda- =a 
Urundi, became part of German East Africa. aed 
cupied the country in 1916, during World War 1. In Bel- 
Ruanda-Urundi became a mandated territory und 
gian administration (see Mandated territory). In 1 Gary 
the United Nations made Ruanda-Urundi a trust Am 
under Belgian administration (see Trust territory’. ae 
1961, Urundi voted to become the independent ee ai 
chy of Burundi, and Ruanda voted to become the 1 ^ 
lic of Rwanda. The two became depen on July t 
1962. By then, the Tutsi controlled Burundi. a 

After Burundi's independence, ill-feeling between t 
Hutu and Tutsi led to almost continual unrest. The 


A coffee farm worker in Burundi picks berries that contain 
beans from which coffee is made. Coffee ranks as Burundi's 
Most important crop grown for export. 


objected to rule by the Tutsi. In 1965, assassins killed 
Prime Minister Pierre Ngendandumwe. Later that year, 
army rebels shot Ngendandumwe's successor, Leopold 
Biha. Biha recovered but was replaced by Michel Mi- 
combero, Burundi's military leader. In 1966, Micombero 
overthrew the king. He established Burundi as a repub- 
lic and declared himself president. In 1972, an unsuc- 
cessful revolt by the Hutu against the Tutsi resulted in 
about 100,000 deaths, most of them Hutu. In 1976, Colo- 
nel Jean-Baptiste Bagaza became president after leading 
à group of army officers against the government. 

Burundi's voters approved a new constitution in 1981. 
The constitution provided for a National Assembly. The 
Assembly was elected in 1982. It was Burundi‘s first leg- 
islature since 1965. 

Under Bagaza, relations between Burundi's govern- 
ment and its influential Roman Catholic Church deterio- 
rated. Religious services could not be held without gov- 
ernment permission. Discontent within the army led to 
the overthrow of Bagaza in September 1987. Major 
Pierre Buyoya succeeded Bagaza. t 

In March 1992, Burundi adopted a new democratic 
Constitution. The country's first presidential elections 
were held in June 1993. The people elected Melchior P 
Ndadaye, leader of the Front for Democracy in Burundi, 
as the country's new president. In October, Tutsi sol- 
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diers killed Ndadaye in an attempted coup. Thousands 
of people died in the ethnic warfare that followed. In 
January 1994, parliament elected Cyprien Ntaryamira 
president. But in April, Ntaryamira and the president of 
Rwanda, Juvenal Habyarimana, both died when their 
plane was shot down as it was landing at Kigali, Rwan- 
da's capital. After Ntaryamira's death, Sylvestre Ntiban- 
tunganya, another Hutu, was named president by the 
National Assembly. 

See also Bujumbura; Ruanda-Urundi; Rwanda. 
Bury (pop. 172,200) is a borough and local government 
district in Lancashire, England, centred on the textile 
town of Bury. It is also important for the manufacture of 
paper, textile chemicals, and machinery. Other indus- 
tries include light engineering and the production of 
paint. Bury was the birthplace of John Kay, the inventor 
of the flying shuttle. 

Burying beetle, also called the sexton beetle, is an 
insect that buries small dead animals and birds. The 
beetle's keen sense of smell guides it to dead mice and 
other small animals. The beetle digs around and under 
the body until the animal is about 12 centimetres below 
the surface. Then the female beetle lays her eggs in the 
body. The eggs hatch in about two weeks, and the 
young beetles eat the flesh of the dead animal until they 
are mature. Burying beetles grow to about 2.5 to 4 centi- 
metres long. They have thick bodies with red markings. 

Scientific classification. Burying beetles are in the carrion 
beetle family, Silphidae. 

Bus is a vehicle that carries passengers along streets 
and main roads. Millions of people depend on buses to 
transport them to and from school, shops, and work. 

Buses may seat as few as 8 passengers or as many as 
70, with standing room for more. Most buses run on 
diesel oil, petrol, or liquefied petroleum gas. Some 
buses called trolley buses operate on electricity taken 
from overhead wires. Articulated buses consist of two 
sections that are connected by a flexible cover. 


Kinds of bus service 


There are four chief kinds of bus services. They are 
provided by (1) intercity buses, (2) local buses, (3) school 
buses, and (4) special buses. 

Intercity buses carry passengers and in some cases 
mail and packages between cities or towns. In many 
countries, buses carry more passengers on long jour- 
neys than do trains. Some long-distance buses, also 
called coaches in the United Kingdom, are air- 
conditioned and have video entertainment, toilets, and 
refreshment facilities. But in many parts of the world, 
bus travel is less luxurious, with passengers crowding 
on top of the vehicle as well as sitting inside. 

Local buses operate only within a specific area, such 
as the boundaries of a city or county. In large cities, 
buses carry thousands of people to and from their jobs 
each working day. Large numbers of people travel by 
bus during morning and afternoon rush hours. 

Bus services may be run by a city or local government 
as a public service. Other bus services are subsidized 
(supported) with money from local or national taxes. 

School buses carry students to and from school dur- 
ing the school year. School buses are operated either by 
the schools themselves or by companies under contract 


to the schools. 
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Many London buses are double-deckers, which are suitable 
for carrying passengers on local routes within London. 


Special buses include airport buses, charter buses, 
and tour buses. Airport buses operate between airports 
and such places as convention centres and hotels. Char- 
ter buses are hired for group trips. Tour buses follow 
special routes to show local sights to visitors. Some tour 
buses are hired by travel companies to take groups of 
tourists on holiday. In Europe, buses carrying tourists on 
"package tours” are a familiar sight. 


Importance of buses 


Buses have several advantages over other means of 
transportation. Buses cost less to operate and use less 
fuel to carry a passenger a given distance than do aero- 
planes, cars, or trains. Buses are also safer than cars. In 
poorer countries, buses offer the cheapest form of mo- 
torized transportation. 

In crowded cities, buses can help reduce traffic con- 
gestion. Many cities are seeking to encourage people to 
travel by bus instead of by car. If more people used 
buses, fewer cars would be on the road. A decrease in 
the number of cars in use would save fuel and reduce 
air pollution. Improved bus services benefit those peo- 
ple who cannot afford their own cars, and also elderly 
and handicapped people. In some cities, elderly people 
can travel free on buses. 

In all countries, regulations govern bus fares, routes, 
and services run by both private and public transporta- 
tion companies. In many countries, bus drivers have to 
pass special driving and medical tests. Other regulations 
deal with such matters as speed limits, the number of 
passengers that a bus may carry, safety standards, and 
the hours a bus driver may work. 


History 


The first buses were drawn by horses. In the early 
18005, these vehicles became known as “omnibuses,” 
from a Latin word that means “for all’. In England, horse 
bus services began in the 1820s. 

In the 1880s, electric streetcars (bus-type vehicles that 
ran on rails) were invented in the United States. In other 
countries, they became known as trams. Buses driven by 
petrol engines first appeared in the 1890s. Electric trol- 


Single-decker buses, such as the Japanese bus above, can be 
used on short, local routes or between cities. 


ley buses were used in England from 1911. But single- 
and double-decker motor buses became more popular 
from the 1950s. Poor roads and the hard, solid tyres of 
early buses made early bus travel uncomfortable. But 
from the early 1900, improved roads and air-filled tyres 
made buses more comfortable. : 

Bus services began to decline in industrial countries 
in the 1950's as more people bought their own cars. But 
intercity buses today carry more passengers. Some city 
bus companies are reintroducing electric trams, to com- 
bat air pollution and traffic congestion. Bus companies 
try to keep bus fares low, to make public transportation 
more popular with travellers. . 

See also Tram and trolleybus; Transportation. 
Bush. See Bushing. 

Bush, George (1924- ), was president of the 
United States from 1989 to 1993. In 1992, George Her- 
bert Walter Bush was defeated by Governor Bill Clinton 
of Arkansas, his Democratic opponent. 

Bush became U.S. president at a time when many 
Americans were uncertain about their country's future. 
The federal government was deeply in debt, and n A 
country suffered from a serious trade deficit—the K E 
of goods imported into the U.S. far exceeded the tt 
of exports. Many Americans also were concerned 3 Sain 
foreign policy, particularly U.S. involvement in strife 
areas of the Middle East and Central America. 

Bush was born on June 
12, 1924, in Milton, Massa- 
chusetts, U.S.A. He gradu- 
ated from Phillips Acad- 
emy, a private preparatory 
school, in 1942. Bush 
served in the U.S. Navy 
during World War II (1939- 
1945) as a fighter pilot. In 
1944, he won the Distin- 
guished Flying Cross. 

After the war, Bush en- 
tered Yale University. Fol- 
lowing his graduation from 
Yale in 1948, he moved to 
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Texas and started a successful career in the oil industry. 

Bush grew increasingly interested in politics during 
the late 1950's. He was elected to the U.S. House of Rep- 
resentatives in 1966 and again in 1968. In 1964 and 1970 
he unsuccessfully sought a seat in the senate. 

U.S. President Richard Nixon appointed Bush U.S. am- 
bassador to the United Nations (UN) in December 1970. 
During his time at the UN, Bush supported the “dual” 
representation plan to allow both Nationalist China and 
the Communist People's Republic of China to be mem- 
bers of the organization. But the members of the UN 
voted to expel Nationalist China. 

In 1974, Bush was appointed to head the U.S. Liaison 
Office in Beijing, the capital of Communist China. Bush 
worked to continue developing relations between the 
two countries, which had opened diplomatic offices in 
each other's capital in 1973. 

From 1976 to 1977, Bush headed the Central Intelli- 
gence Agency (CIA). He sought the 1980 Republican 
presidential nomination but withdrew his candidacy 
after suffering a series of primary election defeats by 
California Governor Ronald Reagan. Bush later became 
Reagan's vice-presidential running mate and was 
elected vice president in November 1980. Reagan gave 
Bush a more active role than most previous vice presi- 
dents had experienced. Bush attended daily security 
briefings held for the president and received key intelli- 
gence information. Following an assassination attempt 
on Reagan in March 1981, Bush took temporary control 
of national affairs, and assumed some of Reagan's public 
duties while the president recovered. 

Reagan and Bush were reelected by a “landslide ma- 
jority" in 1984. On July 13, 1985, Bush served as acting 
president for about eight hours when Reagan under- 
went cancer surgery. 

In 1988, Bush entered the election campaign having 
served as vice president under an enormously popular 
president. Bush shared many of Reagan's conservative 
views, but he was more moderate on other issues. Bush 
announced an intention to decrease some taxes but 
promised not to increase any taxes at all. 

Bush and his vice-presidential running mate, Senator 


et leader Mikhail Gor- 
bachev, /eft, several times in 1989 and 1990. 


President George Bush, right, met Sovi 
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Dan Quayle of Indiana, defeated the Democrats, Massa- 
chusetts Governor Michael S. Dukakis and Senator 
Lloyd Bentsen of Texas, in the 1988 general election. 

Domestic affairs. Bush soon had to face a disastrous 
crisis in the U.S. savings and loan industry. Savings and 
loan institutions lend money for building and buying 
homes. In the 1980's, more than 1,000 such institutions 
failed. Soon after taking office, Bush proposed legisla- 
tion to rescue and restructure the industry. 

In 1989, the U.S. government began a “war on drugs.” 
The policy aimed to strike at the abuse and distribution 
of drugs and to set up programmes for addicts. 

In November 1990, going back on his election pledge 
to oppose new taxes, Bush authorized tax increases 
aimed at reducing the federal budget deficit. In 1991, 
U.S. experts confirmed that the domestic economy had 
entered a new recession. Unemployment touched 7 per 
cent. Bush urged bank regulators to lower interest rates. 

In the spring of 1992, Bush faced one of the worst do- 
mestic crises of his presidency when riots broke out in 
Los Angeles and other U.S. cities. Bush sent 5,000 fed- 
eral troops and law enforcement officers to Los Angeles 
to help restore order, 

Foreign affairs. Bush met Mikhail Gorbachev, leader 
of the Soviet Union, several times in 1989 and 1990. The 
two men made agreements on arms reduction and eco- 
nomic cooperation. On Nov. 19, 1990, Bush, Gorbachev, 
and 20 other national leaders signed an agreement to 
destroy many of the tanks and nuclear weapons in Eu- 
rope. In July 1991, Bush and Gorbachev signed the Stra- 
tegic Arms Reduction Treaty (START), aimed at limiting 
long-range weapons. 

In September 1991, Bush announced that the United 
States would take out of service most of its short-range 
nuclear weapons and destroy many of them. Bush took 
this step without negotiating with the Soviet Union. But 
he said that the decision could be reversed if the Soviet 
Union did not take a similar step. 

Also in September 1991, following the failure of a 
coup (rebellion) by hardline conservatives in the Soviet 
Union, Bush announced the intention of the U.S.A. to es- 
tablish full diplomatic relations with the newly inde- 
pendent Baltic republics of Estonia, Latvia, and Lithuania. 
See Estonia; Latvia; Lithuania. 

After the Soviet collapse, Bush sought assurance that 
Soviet nuclear weapons were safely under control and 
that prior arms-control agreements would be followed. 
Four of the newly independent states—Russia, Ukraine, 
Kazakhstan, and Belarus—possessed long-range nuclear 
arms at the time of the breakup. In May 1992, their lead- 
ers and Bush signed an agreement to abide by the 
START treaty. In addition, Ukraine, Kazakhstan, and Be- 
larus agreed to turn over all their strategic nuclear 
weapons to Russia. f 

In June 1992, Bush and Russian President Boris Yeltsin 
signed an agreement to seek a formal arms-control 
treaty that would supplement START. The new treaty * 
would cut the total number of U.S. and former Soviet 
long-range nuclear weapons to less than half the num- 
ber proposed by START. ; 

Military interventions. Bush took bold military ac- 
tion twice—in Panama and the Persian Gulf. 

Panama. In December 1989, Bush ordered U.S. forces 
into Panama to protect U.S. citizens and interests there 
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and overthrow the dictator General Manuel Antonio No- 
riega. Noriega surrendered to U.S. forces in January 
1990 and was taken for trial in the United States on drug- 
trafficking charges. 

Persian Gulf War. Following Iraq's invasion of Kuwait 
in August 1990, Bush swiftly ordered tens of thousands 
of U.S. troops to the Persian Gulf, initially to protect 
Saudi Arabia, a U.S. ally and major supplier of petro- 
leum to many industrial countries. Bush gained the sup- 
port of Mikhail Gorbachev and British Prime Minister 
Margaret Thatcher in UN-backed moves to expel Iraqi 
forces from Kuwait. Chief among these moves was an 
embargo on all Iraqi imports and exports. 

After Iraq failed to obey a UN resolution calling for it 
to leave Kuwait by Jan. 15, 1991, Bush ordered U.S. 
forces, acting in coalition with forces from some West- 
ern and Arab states, to bomb Iraqi targets in Iraq and 
Kuwait. In a military operation called “Desert Storm,” 
U.S.-led coalition forces bombed Iraqi-held territory for 
more than a month before forcing their way into Iraq 
and Kuwait and defeating Iraqi troops in a short ground 
war. The Persian Gulf War lasted from January 17 to Feb- 
ruary 28. See Persian Gulf War. 

Bush, Vannevar (1890-1974), was a famous United 
States electrical engineer and scientific research admin- 
istrator. During World War II (1939-1945), he was direc- 
tor of the Office of Scientific Research and Development 
(OSRD). Research sponsored by this agency led to such 
developments as the atomic bomb and improved radar 
systems, as well as drugs to fight malaria. Bush later 
played an important role in the establishment of the U.S. 
National Science Foundation. This organization, set up 
by the U.S. government in 1950, is one of the chief sup- 
porters of scientific research in the United States today. 

Bush patented a number of inventions, including the 
differential analyser and several other mechanical calcu- 
lators. The differential analyser, which solved compli- 
cated mathematical equations, was the first reliable ana- 
log computer (see Analog computer). Vannevar Bush 
was born in Everett, Massachusetts, U.S.A. 

See also Invention (picture: Computers). 


Bush baby. See Galago. 

Bush clover. See Lespedeza. 

Bushel is the common measure of bulky articles of 
commerce. The /mperial bushel is equal to 8 Imperial 
gallons and contains 36.37 litres. The standard bushel in 
the United States contains 35.24 litres. A bushel of any 
substance has a certain weight. A bushel of shelled 
maize weighs about 26 kilograms. The term bushel is a 
measure of weight for many crops. See also Weights 
and measures. 

Bushfires is an Australian term referring to the large 
forest, grass, and scrub fires that threaten lives and 
property in Australia each year. 

The fire season varies throughout the Australian 
continent. In the tropical north, more fires occur in the 
dry winter and spring than in the summer monsoon sea- 
son. In southern Queensland and New South Wales, the 
fire danger usually peaks in the spring, but may extend 
into the summer. In southern regions, the worst bush- 
fires are expected to break out during the dry summer 
months. 

Causes of bushfires. Bushfires can start in many 
ways. Lightning causes more fires than most people re- 
alize. But people are responsible for most bushfires. 
Some of these fires are lit deliberately. But most bush- 
fires are caused accidentally. 

In some cases, a match or an existing fire starts the 
bushfire. In other cases, new fires are started by sparks 
or airborne firebrands. There are several main acciden- 
tal causes of fires. Many farmers light fires to clear land 
of scrub and grass or to make firebreaks. These burn- 
ing-off operations sometimes get out of control and 
cause bushfires. Trains, cars, and farm machinery with 
faulty exhaust systems sometimes send out sparks that 
can cause fires. Sparks from fires lit on rubbish dumps, 
sawmill waste heaps, and kilns are another danger. 
Campfires, barbecues, and rubbish fires in the back- 
yards of houses can cause bushfires. Smokers cause 
many fires. Bonfires, fireworks, and children playing 
with matches are other causes. Electrical faults in power 
lines also cause some fires. 


Bushfires threaten lives and 
damage property in bushlan 
areas close to large Australian 
cities such as Sydney. Volun- 
teer bushfire brigades fight 
many blazes in Australia eac 
summer, especially in coun 
areas. 


Fighting bushfires is done mainly with hand tools 
and vehicles carrying pumps and small amounts of 
water. Firefighters use heavy machinery, such as water 
tankers and bulldozers, on some larger fires. + 

Aeroplanes employed to detect fires are sometimes 
used to transport firefighters, and even to drop water 
and chemicals on fires. Helicopters are used to deliver 
fire crews to the edges of fires in rugged country. Forest 
services and other government agencies have about 
3,000 firefighters available to protect public lands. The 
6,500 volunteer bushfire brigades have more than 
200,000 members who fight fires in other country areas. 

The effects of bushfires are often felt for many 
years. Even if trees are not killed, their growth rate can 
be seriously affected. The removal of surface vegetation 
may be followed by erosion. Fires, however, trigger the 
release of seeds in some Australian plants, such as 
banksias. Most animals can escape from slow-moving 
fires. But it may take several years before the number of 
native animals returns to normal after bad fires. 

History. Most of Australia's largest fires have been 
grassfires. For example, a series of grassfires covered 
areas totalling about 2 million hectares in New South 
Wales in 1926, 1 million hectares in Victoria in 1944, and 
3 million hectares in Queensland in 1950. 

The worst bushfires in the 1900s occurred in Victoria, 
Tasmania, and South Australia. In Victoria, Jan. 13, 1939, 
is remembered as Black Friday. On that day, 71 people 
died under the worst possible weather conditions for 
fire. In Tasmania, Feb. 7, 1967, is remembered as Black 
Tuesday. Bushfires invaded Hobart on a scale that had 
never before been experienced in an Australian city. A 
total of 62 people died, and 1,400 buildings were de- 
stroyed. Ash Wednesday, Feb. 16, 1983, was the date of 
Australia's worst bushfires. A total of 71 people died—45 
in Victoria and 26 in South Australia. 

See also Forestry (Fire). 

Bushing is a hollow cylinder used as a removable lin- 
ing in moving machine parts and electrical parts. In ma- 
chinery, a bushing may be used as a bearing for axles or 
pivots to reduce friction and wear. It may also be used 
to connect a pipe with a pipe fitting of a larger size. 
Bushings for machinery are generally made of plastic, 
bronze, or Babbitt metal or other antifriction metal. In 
electrical parts, a bushing may be used to insulate cir- 
cuit connections. In some countries, a bushing is re- 
ferred to as a bush. 

Bushmaster is a large poisonous snake of Central 
America, tropical parts of South America, and Trinidad. 
It may grow as long as 3.5 metres. Like all other pit vi- 
pers, the bushmaster has a deep pit between the eye 
and nostril. The lining of the pit is sensitive to heat and 
helps the snake find warm-blooded prey. The bushmas- 
ter has a rough skin. It is yellow or pale brown with a 
row of large black blotches down its back. The pale 
brown often has a pinkish hue. The fangs may grow 25 
centimetres long. Bushmasters produce young by laying 
eggs. The eggs, about 10 in number, are white and 
larger than hens’ eggs. They may be laid in the nest or 
burrow of a small animal. The bushmaster does not 
thrive in captivity because it refuses to eat. See also 
Snake; Viper. 

Scientific classification. The bushmaster belongs to the 
viper family, Viperidae. It is Lachesis muta. 
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Bushmen. See San. 

Bushrangers were criminals who operated in coun- 
try districts of Australia from about 1790 until 1900. The 
first bushranger, Black Caesar, was at large in New 
South Wales in 1790. Over the next 110 years, bushrang- 
ing outbreaks were frequent. The last bushrangers were 
the Governor brothers, who were at large in the New 
England region of New South Wales in 1900. The bush- 
rangers' crimes usually involved stock theft, highway 
robbery, and murder. During the early years, their 
crimes also included cannibalism (eating people). The 
bushrangers quickly became part of Australian folklore 
and remain part of it today. 

The reasons given for bushranging vary. Some histo- 
rians argue that social conditions forced men into bush- 
ranging. Others argue that such men would have been 
criminals under any circumstances. Bushranging was 
concentrated in three colonies, Van Diemen's Land (now 
Tasmania), New South Wales, and Victoria. Outbreaks in 
Western Australia and Queensland were minor. South 
Australia had no major bushranging activity. 

There were three distinct periods of bushranging in 
Australia. The first period began in Van Diemen's Land 
in about 1810 with the gang of bandits led by John 
Whitehead. It ended with the capture of Martin Cash in 
1844. Bushranging during this first period was concen- 
trated in the island colony. Several gangs were at large, 
particularly between 1810 and 1825, but the most fa- 
mous were those led by John Whitehead (from 1810 to 
1814), by Michael Howe (from 1814 to 1818), by Matthew 
Brady (from 1824 to 1826), and by the Aborigine 
Musquito (from 1823 to 1825), The outbreaks of bush- 
ranging were so severe that they threatened the settle- 
ment of the colony. Some gangs were large and power- 
ful enough to raid small towns. The authorities were 
forced to take harsh methods, which included declaring 
martial law (military rule) to suppress bushranging. The 
main cause of bushranging in this period was the con- 
vict system. Its harshness forced many men to flee to the 
bush. The large number of convicts in the colony en- 
sured that convict bushrangers could rely on many peo- 
ple for support. On the mainland, Jack Donahoe, who 
was the subject of the song "The Wild Colonial Boy, 


The bushmaster is a large poisonous viper. It has yellow or 
pale-brown skin with black blotches down its back. 
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was at large from 1827 to 1830 in the Penrith and Camp- 
belltown district of New South Wales. 

The second period of bushranging began with the 
discovery of gold in 1851 and ended in 1870 with the 
capture of Harry Power in Victoria. Highway robbery on 
the roads to the gold diggings was common in both 
New South Wales and Victoria, and the level of stock 
theft rose. Bushrangers operated both in gangs and 
alone. The best-known bushrangers of the period in- 
clude Dan Morgan, Captain Thunderbolt, and Harry 
Power. Other bushrangers include James McPherson in 
Queensland and Joseph Johns in Western Australia. 

The most significant outbreak of bushranging in the 
second period occurred in the 1860's in the Forbes dis- 
trict of New South Wales. It was led initially by Frank 
Gardiner and later by Ben Hall. Failure to catch the Lach- 
lan men, as they were called, toppled two colonial gov- 
ernments and led to the reorganization of the New 
South Wales police forces. 

The last period of bushranging remains the most fa- 
mous in Australian history. This was the time of the Kelly 
gang. This gang gave Australians their most controver- 
sial folk hero, Ned Kelly. The Kelly gang took to the bush 
in 1878, in northeastern Victoria. During the 18 months 
that followed, gang members shot four men and robbed 
two banks before the gang was finally trapped by a 
party of 57 police at Glenrowan. 

Most bushrangers were quickly forgotten. For exam- 
ple, Lowrie, who coined the expression “Tell ‘em I died 
game,” is now little known. But a few bushrangers be- 
came part of folklore as Australia's equivalent of Robin 
Hood. Their deeds were whitewashed in ballads and 
stories, and they became the bushranger of popular 
tradition—the underdog fighting injustice, who was 
courteous to women, loyal, brave, and defiant. 

Related articles in World Book include: 


Brady, Matthew Hall, Ben Starlight, Captain 
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Donahoe, Jack 
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Bushveld Complex is a 50,000-square-kilometre area 
of volcanic rocks in the central Transvaal, South Africa. 
The geological feature is remarkable because of its min- 
eral content and its economic importance. The world's 
largest known deposits of chromium, platinum, vana- 
dium, and fluorspar occur there. Other useful minerals 
mined in the area include copper, iron, nickel, tin, and 
titanium. The area is called bushve/d because of the type 
of vegetation growing there (see Veld). 

The complex was formed about 2,000 million years 
ago when huge masses of magma (molten rock) seeped 
through the earth's crust (see Earth). After it had cooled 
and solidified, it was covered, and changed by pressure. 
Today, the solidified rock is more than 1,000 metres 
thick in some areas. 

Business includes the activities of all commercial pro- 
ducers of goods and services. These producers range 
from small shops owned by one person to huge organi- 
zations owned by thousands of shareholders. The word 
business may refer to producers of the same product or 
service, such as the clothing business, the entertainment 
business, or the insurance business. An individual enter- 
prise may also be called a business. 

Business affects nearly every part of our lives. From 
orange juice to air travel, business provides almost all 
the goods and services that we use daily. It also supplies 
most of the jobs and salaries that enable us to buy those 
goods and services. 

The world of business includes a tremendous variety 
of products and services, some of which we may never 
see. For example, many people think of a car as the 
product of an assembly line in a plant. But the assembly 
line is only the final stage of a long process involving 
many companies. These companies include producers 
of batteries, glass, steel, tyres, and upholstery. Manufac- 
turing a car also requires the services of such people as 
draughtsmen, engineers, and tool and die makers. Busi- 
ness also includes advertising, selling, and other mar- 
keting activities. 

Business plays a dominant role in countries that have 
an economy based on free enterprise. In a free enter- 
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prise system, the managers of businesses decide what 
goods and services should be produced and what their 
prices should be. 

This article discusses some basic principles of busi- 
ness, the major types of business ownership, and the 
operation of companies. To learn about the structure 
and classification of businesses, and the role of business 
in different economic systems, see the World Book arti- 
cle on Industry. 


Business in a free enterprise system 


Business in a free enterprise system depends on fac- 
tors both in the economy and within individual compa- 
nies, The most important of these factors include (1) pro- 
ductive resources, (2) profits, and (3) competition. 

Productive resources enable business firms to pro- 
duce goods and provide services. They include natural 
resources—land and raw materials, such as minerals, 
water, and sunlight; capita/—a company's factories, sup- 
plies, and equipment, and its money to buy these things; 
labour—the work of a company's employees; and 
technology—a firm's scientific and business research 
and inventions. 

The productive resources of a business are also 
known as inputs. The kind and quantity of inputs de- 
pend on the goods and services, called outputs, that are 
produced. For example, such service businesses as ho- 
tels and telephone companies need the work of many 
employees. Many farms require large areas of land. 
Most manufacturing companies must have large 
amounts of capital for the purchase of machinery and 
raw materials. 

Profits are the earnings of a firm after all expenses 
have been paid. These expenses include the costs of 
productive resources in the form of wages, rent, and in- 
terest. 

The goal of nearly all business firms is to earn a maxi- 
mum profit. Most business policies are based on this 
profit motive. Sales provide the income for most firms, 
and executives try to increase their companys profit by 
boosting the sale of outputs to consumers. Executives 
also try to run their companies efficiently. Efficient em- 
ployees and equipment help to lower production 
costs—and thus increase profits—by being successful in 
getting the job done with as little waste of energy and 
time as possible. 

Competition among business firms affects the price 
and quality of their goods and services. Firms must 
maintain reasonable prices and standards to attract and 
keep customers. People are not likely to buy from a 
company if they are dissatisfied with its product, or if 
they can purchase the product for less money else- 
where. Business firms compete for sales by using such 
techniques as advertising and by offering special dis- 
counts or bonuses. 

Certain types of businesses have few or no competi- 
tors. Most of these businesses provide essential serv- 
ices to the public. For example, in some countries nearly 
all public utility companies have a legal monopoly in 
their field. In providing a service such as electricity or 
water, one company can operate more efficiently than 
several competing ones. Other enterprises, such as air- 
Ports and railways, are too expensive for several compa- 
nies to operate in the same area. In these types of busi- 
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ness, government regulation replaces competition in 
setting prices and establishing standards of quality. See 
Monopoly and competition. 


Types of business ownership 


There are three main types of business ownership in 
a free enterprise system: (1) single proprietorships, (2) 
partnerships, and (3) limited liability companies, or cor- 
porations. 

Single proprietorships are businesses owned and 
operated by one person. The owner makes all decisions 
and receives all profits. He or she is legally responsible 
for any business debts. 

Proprietors can start a business with a small amount 
of capital and few legal formalities. Many single propri- 
etorships are small stores or such service enterprises as 
hairdressers or repair shops. Single proprietorships are 
the most common form of business ownership in farm- 
ing, construction, and many other industries. Most of 
these businesses close down if the owner dies or runs 
out of capital. 

Partnerships consist of two or more owners who 
share the responsibilities and profits of a business. Each 
partner is liable for all business debts. 

Partners may sign a legal agreement that specifies the 
amount of work and capital each person contributes 
and the percentage of profits each receives. Most part- 
ners together can raise more capital and handle more 
business than a single proprietor. However, nearly all 
partnerships are small businesses. They are most com- 
mon in accountancy, law, medicine, and retailing. A 
partnership can be dissolved by mutual agreement or 
by the withdrawal of any of the partners. 

Limited liability companies, or corporations, are le- 
gally established businesses owned by shareholders 
(people who have bought a financial share in the com- 
pany). The approval of a majority of the shareholders may 
be required for certain major decisions that affect busi- 
ness operations. However, professional managers actu- 
ally run the everyday activities of a company. Profits may 
be distributed among the shareholders as dividends or 
reinvested in the business. Most companies are larger 
than businesses owned by individuals or partners. 

A company is more difficult to establish and operate 
than a single proprietorship or a partnership because 
many legal requirements must be met. The company 
must be registered and its constitution filed at a public 
office, meetings must be held at specified times, officers 
must be appointed, and records must be kept of all pro- 
ceedings. 

Smaller companies are usually private companies, 
whose shares are owned by a small number of people 
and cannot be sold to the public. In effect, private com- 
panies operate like a legally constituted partnership. 
Many larger companies are public companies, which 
issue prospectuses to the public to appeal for capital. 
Public company shares can be bought and sold on a 
stock exchange. Company decisions are subject to the 
approval of both the shareholders and the managers. 

Companies have three major advantages over other 
types of business ownership. First, capital can be raised 
through the sale of shares. Second, the owners—that is, 
the shareholders—have limited liability. Y the company 
goes into debt, they can lose no more than their invest- 
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ment. Third, business operations are not affected by an 
owner's death or withdrawal from the company. 

Companies can vary tremendously in size and in the 
extent of their business activities. They range from small 
companies whose products or services reach only a few 
consumers to huge organizations that produce most of 
the goods and services in a particular field. 

Companies that have merged together and are con- 
trolled by a holding company are known as a conglom- 
erate. Often the separate companies owned by the hold- 
ing company produce different and unrelated goods 
and services. Many conglomerates are formed to pro- 
tect total sales from downturns in the economy or 
changes in consumer demand. For example, if the mem- 
ber companies differ sufficiently in their activities, the 
conglomerate can usually offset losses in some of its op- 
erations with profits in others. 


How a company operates 


The way a company is run reflects the nature of its 
business and the attitudes of its management. No two 
business firms operate in exactly the same manner. 
However, nearly all companies have a similar organiza- 
tion that includes (1) shareholders, (2) management, and 
(3) specialized departments. 

Shareholders vote on certain major questions of 
company policy and elect a board of directors to man- 
age the firm. In most cases, shareholders have one vote 
for each company share that they own. If they cannot at- 
tend the annual meeting of the shareholders of the com- 
pany, they may assign their votes to other shareholders 
by means of a document called a proxy. 

Management of a company consists of the board of 
directors, who reach decisions by a majority vote and 
are headed by a chairman. They appoint a managing di- 
rector and one or more other directors to whom is dele- 
gated the day-to-day running of the company. The full 
board is required only to make decisions about the 
most important issues of company policy, such as bor- 
rowing money and issuing shares. 

Specialized departments. The number of depart- 
ments in a company depends on the size of the com- 
pany and on the nature of the goods and services that it 
provides. For example, a company with many employees 
may need a personnel department. A manufacturing 
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company may need a research department to study ; 
ways of developing new products or improving existing 
ones. Most companies have three separate 
departments—production, finance, and marketing. 

The production department has the responsibility for 
every activity that helps produce a firm's goods and 
services. In a manufacturing company, the production 
department may employ industrial engineers, machine 
operators, and a plant maintenance crew. A 

The finance department handles all aspects of raising 
capital, making and receiving payments, and keeping fi- 
nancial records. It may include accountants, bookkeep- 
ers, and experts in statistics on its staff. 

The marketing department deals with selling goods 
and services to consumers. It evaluates prices, con- 
sumer demand, promotional activities, and other factors 
that affect sales. The staff may include specialists in ad- 
vertising, market research, and public relations. 


Government regulation of business 


In a free enterprise economy, business executives de- 
cide which products or services to offer consumers. 
They can adjust operating procedures and prices in an 
attempt to increase the profits of their firms, but WR 
must comply with government controls in various fields. 
These controls include (1) health and safety regulations, 
(2) provisions concerning public policy, and (3) monop: 
oly and merger provisions. t 

Health and safety regulations are designed to le 
sure the welfare of a company's employees, consumo 
and the community. Some of these regulations deal Tute 
working conditions within a business. Such laws Td s 
limits on the number of hours that people may work al 
safety standards for the maintenance of machinery. jt 

Some health and safety regulations protect e m 
ers. These laws range from building codes to labelling 
requirements for food and cosmetics. ffects 

Other health and safety regulations involve the ues 
of business operations on the environment. For d 
ple, some governments set standards to restrict t ots 
amount of air pollution and the dumping of poiso! 
chemical wastes into lakes, rivers, and streams. — puse 

Provisions concerning public policy. Certain eril 
ness practices or products may conflict with br 
standards of a society, whose citizens may decide 


these areas of business should be strictly controlled or 
even prohibited. Most Western countries, for example, 
have laws against prostitution and the sale of certain 
drugs. Most countries also place restrictions on the sale 
of firearms and alcoholic beverages. 

Monopoly and merger provisions. In a free enter- 
prise system, controls exist to prevent one company 
from monopolizing (controlling) all the business in a 
particular field and thus eliminating competition. This 
would be an undesirable situation, because, if the com- 
pany were the only supplier of certain goods or serv- 
ices, there would be nothing to stop it from charging 
high prices to consumers. To prevent this, certain provi- 
sions must be complied with when companies merge to 
form larger ones. 

Other regulations may affect such industries as 
banking, air and rail transportation, and radio and televi- 
sion broadcasting. In addition, the government may as- 
sume additional powers over business in a national 
emergency or when severe economic problems occur. 

Related articles in World Book include: 
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Holding company Limited company 


Conglomerate 
Joint-stock company Partnership 


Cooperative 
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Agribusiness Mining 
Agriculture Motel 
Bank Multinational corporation 
Chain store Public utility 
Department store Publishing 
Franchise Restaurant 
Hotel Retailing 
Insurance Supermarket 
Manufacturing 
Economic factors 
Business cycle Labour force 
Capital Monopoly and competition 
Consumption Price 
Depression Production 
Economics Profit 
Income Recession 
Inflation Supply and demand 
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Business leaders 
Astor (family) Land, Edwin H. 
Bendix, Vi Law, John 
Birdseye, Clarence Leverhulme, Viscount 
Boot, Sir Jesse Lipton, Sir Thomas J. 
Boulton, Matthew Lowell, Francis C. 
Carnegie, Andrew Morgan (family) 
Chrysler, Walter P. Owen (Robert) 
Cook, Thomas Pullman, George M. 
Cornell, Ezra Rhodes, Cecil J. 
Cunard, Sir Samuel Rockefeller (family) 
Du Pont de Nemours Sarnoff, David 
(family) Schliemann, Heinrich 
Eastman, George Siemens (family) 
Fargo, William G. Sinclair, Sir Clive 
Field (family) Slater, Samuel 
Ford, Henry Sperry, Elmer A. 
Ford, Henry II Stetson, John B. 
Getty, J. Paul Strauss, Levi 
Gregg, John R. Studebaker (family) 
Guggenheim, Meyer Tata (family) 
Higgins, Andrew J. Vanderbilt, Cornelius 
Hilton, Conrad Ward, Aaron M. 
Hughes, Howard Westinghouse, George 
Kaiser, Henry J. Whampoa 
Kellogg, W. K. Woolworth (family) 
Krupp (family) Yale, Elihu 
Business organizations 
Chamber of commerce Trade association 
Direct Selling Association 
Other related articles 
Advertising Management information 
Antitrust laws systems 
Business law Market research 
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Capitalism 
Commodity exchange 
Conflict of interest 
Credit card 
Government ownership 
Government regulation 
Industrial relations 
Industry 
Business cycle is the pattern of the business activity 
of a nation's economy. Such activity increases or de- 
creases from time to time. 

Economists have named each part of a business cycle. 
A period of economic growth, called an expansion, fea- 
tures strong growth rates in buying, selling, production, 
and employment. A downturn occurs after an expansion 
ends and business activity starts to decline. A period of 
decreased economic activity, called a contraction, fol- 
lows a downturn. A contraction brings a decline in buy- 
ing, selling, production, and employment. After a con- 
traction, an upturn takes place and leads to another 
expansion. The business cycle then begins again. 

Contractions are characterized by a decrease in con- 
sumer purchases of cars, television sets, appliances, and 
other durable goods. As a result of contractions, busi- 
nesses cut their stocks of available goods, often by sell- 
ing them at reduced prices. Expansions are character- 
ized by increased purchases of consumer durable 
goods and by increased stocks. Factors that influence 
business cycles include changes in government policy, 
taxation, exchange rates, and the prices of materials sold 
on world markets. 

Changes in a country's economic activity are not as 
regular as the term cycle suggests. For example, seven 
business cycles occurred from the end of World War II 
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in 1945 to the mid-19805. They varied from 2 to 12 years 
and averaged about 6 years. 

See also Depression; Recession; Inflation. 
Business law, also called commercial law, is the 
body of legal rules that applies to everyday business 
transactions. In developing these rules, courts and legis- 
latures have drawn upon the customs of merchants and 
traders. For this reason, the rules of business law are 
similar in many parts of the world. Modern trade re- 
quires highly specialized services, including the trans- 
port of goods by carriers, the transfer of credits by 
banks, and the spreading of risks by insurers. The pow- 
ers and responsibilities of the parties involved in such 
commercial activities are detailed in the various 

, branches of business law. Common topics of business 
law include the laws of contracts, agency, negotiable in- 
struments, partnerships, companies, and insurance. 

Business law helps assure that business agreements 
Will be enforced in predictable ways. Most business dis- 
putes that cannot be resolved by the parties involved 
are settled by /itigation (court proceedings) or arbitra- 
tion (out-of-court settlement by an impartial third party). 
Arbitration is usually faster and less expensive than a 
court case. The courts frequently enforce informal, un- 
written agreements. But written documents in standard- 
ized business form are essential for the quick handling 
of many types of transactions. The law makes special 
provision for such common business papers as 
cheques, sale contracts, and insurance policies. 

For a list of World Book articles on business law, see 
the Related articles at the end of the Law article. 
Bustamante, Sir William Alexander (1884-1977), 
became Jamaica's first prime minister when the island 
gained independence in 1962. He held office until his re- 
tirement from active politics in 1967. As leader of the Ja- 
maica Labour Party (JLP), Bustamante worked to advance 
the interests of underprivileged people and helped 
build Jamaica into an independent nation. ! 

Bustamante was born William Alexander Clarke in the 
parish of Hanover. As a young man, he lived and worked 
in Europe and the United States. He returned to Jamaica 
in 1932 and became a trade union leader. In 1942, Busta- 
mante was imprisoned on a charge of sedition (under- 
mining the authority of the state). After his release later 
that year, he founded the JLP. The party swept to power 
in the 1944 general election. From 1958 to 1961, Busta- 
mante successfully campaigned for Jamaica's withdrawal 
from the Federation of the West Indies. He was pro- 
claimed a National Hero of Jamaica during his lifetime. 
Bustard is a large game bird which lives on the dry, 
open plains of all continents except the Americas. Most 
numerous in Africa, bustards range in size from that of a 
chicken to that of a big turkey. Bustards make up a fam- 
ily of their own and are related to plovers. There are 22 
species of bustards. The birds have keen eyesight. Bus- 
tards are timid birds, and they flee at any sign of danger. 
They feed on insects and plants. See also Plover. 

The kori bustard of eastern and southern Africa is one 
of the heaviest of flying birds. It may weigh more than 18 
kilograms. The great bustard of Europe and Asia weighs 
up to 16 kilograms. The great bustard has become rare 
over much of central and southern Europe, owing to 
loss of habitat and the widespread use of pesticides. 

Scientific classification. Bustards form the bustard family, 


Otidae. The kori bustard is Ardeotis kori, and the great bustard 
is Otis tarda. 

Bustle. See Clothing (Clothing through the ages: The 
1600's). 

Butane and propane are colourless, flammable 
gases. They are found in natural gas, light crude oil, and 
gases formed when heavy oil is cracked (broken down 
chemically) to produce petrol. 

Both butane and propane liquefy readily under pres- 
sure at ordinary temperatures, Mixtures of liquefied bu- 
tane and propane are called PG (liquefied petroleum 
gas). These mixtures, which are usually composed pri- 
marily of propane, are used as fuel in industry, trucks, 
and homes in isolated areas. Butanes are also added to 
petrol in order to increase its vo/atility (evaporation rate) 
in cold climates. 

Isobutane, a form of butane, is used to make high- 
octane petrol. Propane is an important source of ethyl- 
ene, a colourless, flammable gas. 

Propane boils at —42.1° C. Normal butane boils at 
—0.5° C, and isobutane boils at —11.7° C. Propane has 
the chemical formula C,H,. Butane has the chemical for- 
mula C,H,,. 

See also Gas (Gas in the home). 

Butcher. See Meat processing. 


The butcherbird is found throughout Australia. It stores food 
on twigs and thorns high up in a tree. 


Butcherbird is the name given in Australia to birds 
that resemble shrikes, the butcherbirds of Europe. a 
butcherbirds impale their prey on twigs or thorns an 
store it in this way to eat later. They eat insects, mice, 
other birds, and reptiles. Butcherbirds live in all pus 
Australia and are among its finest songbirds. The birds 
grow to about 30 centimetres in length and have e 
hooked beaks. Their plumage is mainly black and white, 
or grey. Female butcherbirds lay three or four eggs. 
Scientific classification. Australian butcherbirds belong iD 
the family Cractidae, genus Cracticus. : HEP 
Bute, Earl of (1713-1792), became British prime Mni 
ter in 1762. Bute's appointment resulted from his me 
ship with George III and with the king's mother. Buti 
was an unpopular prime minister, because 
tish and was a royal favourite. He negotiate 
terms that ended the Seven Years’ War, in w 
fought France and Spain. The treaty was signee | 
ruary 1763, but its terms were unpopular in Britain. 
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Within two months, Bute resigned as prime minister. 
John Stuart was born in Edinburgh. He succeeded his fa- 
ther as Earl of Bute in 1723. 

Buteshire was a Scottish island county which became 
part of Strathclyde Region in 1975. See Strathclyde Re- 
gion. 

Buthelezi, Mangosuthu Gatsha (1928- _), is an 
important political leader in South Africa. As head of the 
Zulu-dominated Inkatha Freedom Party (IFP), Buthelezi 
exerts considerable influence over Zulu-speaking peo- 
ple (see Inkatha Freedom Party). Most of South Africa's 
81 million Zulu-speakers 

live in Kwazulu-Natal, + 
where the IFP have a ma- 
jority in the provincial leg- 
islature. In 1994, Buthelezi 
became home affairs min- 
ister in South Africa's Gov- 
ernment of National Unity. 

Buthelezi was born in 
Mahlabathini, Zululand. He 
was a prince of the Zulu 
royal house. He joined the 
African National Congress 
at university (see African 
National Congress). In 
1950, he was expelled from 
the University of Fort Hare for political activity. In 1953, 
he became the hereditary chief of the Buthelezi clan. In 
1970, Buthelezi became the chief executive officer of 
Kwazulu, one of the homelands established by the South 
African government (see South Africa, History of). He 
used this position to attack aspects of South Africa's pol- 
icy of apartheid (see Apartheid). 

In 1994, Buthelezi became a focus of world attention 
when he announced that he would not be registering 
the IFP for South Africa's first democratic general elec- 
tion. However, he changed his mind and entered the 
election race one week before voting began. 

Butler, Benjamin Franklin (1818-1 893), an Ameri- 
can statesman and general, became one of the most 
hated Northern officers in the South during the Ameri- 
can Civil War (1861-1865). He held commands in Virginia 
and North Carolina after serving in New Orleans, but 
General Ulysses S. Grant removed him in 1864. Butler re- 
turned to political life, and later was elected as a Repub- 
lican member of the United States House of Representa- 
tives. After several unsuccessful attempts, in 1882 he 
was elected governor of Massachusetts. Butler was born 
in Deerfield, New Hampshire. 

Butler, Josephine (1828-1906), a British social re- 
former, vigorously opposed the white slave trade and 
the exploitation of women. From 1869 onwards, she 
helped lead campaigns in various countries against vice, 
prostitution, and the unfair legislation that promoted 
them. Josephine Elizabeth Grey was born at Millfield Hill 
in Northumberland, England. In 1852, she married 
George Butler. 

Butler, R. A. (1902-1982), Lord Butler of Saffron Wal- 
den, was a British Conservative Party politician. As presi- 
dent of the Board of Education (1941-1945), he led 
through Parliament the 1944 Education Act. This Act re- 
Organized the education service and set the pattern of 
Postwai education. In the Conservative governments of 
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1951-1964, Butler served as chancellor of the exchequer 
(1951-1955), lord privy seal (1955-1957), home secretary 
(1957-1962), and first secretary of state and deputy prime 
minister (1962-1964). In 1965, he became a life peer. 

Richard Austen (Rab) Butler was born at Attock Serai, 
India, and educated at Marlborough School and Cam- 
bridge University, England. He entered Parliament in 
1929. 

Butler, Reg (1913-1981), was a British sculptor whose 
intelligence, assurance, and technical skill won him a 
place among the world’s great sculptors. Through mas- 
tery in handling wrought iron and bronze, he created 
complex yet graceful works. In 1953, he won the Grand 
Prize in an international competition to design a memo- 
rial to The Unknown Political Prisoner. His other works 
include Manipulators and Girl 5253. He was born at Bun- 
tingford, in Hertfordshire, England, and trained as an ar- 
chitect. 

Butler, Samuel (1613-1680), was an English poet and 
satirist. He is best known for his long verse mock ro- 
mance, Hudibras (part |, 1663; part II, 1664; part III, 1678). 
Butler based the work on Don Quixote, a satiric novel 
written by the Spanish au- 
thor Miguel de Cervantes. 
The characters in Hudibras 
include familiar figures of 
Butler's day as well as his- 
torical figures. Butler espe- 
cially ridiculed the hypoc- 
risy and intolerance he saw 
among Puritan religious 
groups. But the poem is 
also more broadly con- 
cerned with human nature 
and human failings. Butler's 
other important writings 
were collected in The Gen- 
uine Remains in Verse and 
Prose (published in 1759, after the author's death). The 
collection includes some of the satires known as "Char- 
acters' as well as "The Elephant in the Moon." 

Butler was born on a farm in what is now the county 
of Hereford and Worcester. Little is known about Butler 
before he gained fame with the publication of Hudibras. 
Butler, Samuel (1835-1902), an English author, is best 
known for the satirical novel Erewhon (1872). Like Jona- 
than Swift's Gulliver's Travels, Erewhon ridicules English 
institutions and customs through the eyes of a traveller 
in a strange new world. But Erewhon has a tone of cool 
amusement, unlike the tone of bitter scorn in Gulliver's 
Travels. 

Butler's other major work is The Way of All Flesh 
(published in 1903, after his death). It is an autobiograph- 
ical novel that presents a realistic picture of Victorian 
society. The book contains much wit and some likable 
characters, but it has a bitter tone that reflects in part 
Butler's own cheerless childhood. Butler also wrote 
other satires, travel books, and essays that attacked 
Charles Darwin's theories of evolution. 

Butler was born in Langar rectory, Nottingham. He 
was the son of a clergyman. ; 
Butlin, Sir Billy (1899-1980), a pioneer of holiday 
camps in the United Kingdom, opened his first holiday 
camp, at Skegness, in 1936. He expanded his business 


Detail of oil portrait by 
Jacob Huysman, National 
Portrait Gallery, London 
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after World War II (1939-1945). Butlin was born at Cape 
Town, in South Africa, and named William Edmund Hey- 
gate Colbourne Butlin. He began work at the age of 13 
in Toronto, Canada. He moved to England in 1921 and 
was knighted in 1964. 
Butt, Isaac (1813-1879), an Irish politician, founded a 
Home Rule League in 1873, with the aim of gaining in- 
ternal self-government for Ireland. Butt was born at 
Glenfin, in Donegal, Ireland, and educated at Trinity Col- 
lege, Dublin, In 1838, he was called to the Bar. Later, he 
acted as defence counsel for Fenian prisoners. In 1852, 
he was elected to Parliament. 
Butte is a steep-sided hill or small mountain that stands 
alone, rising sharply above the surrounding country- 
side. The word butte is a French word meaning mound. 
Buttes are chiefly found in the dry, western part of the 
United States. In most cases, they are capped by hori- 
zontal layers of hard rock that protect underlying beds 
of less resistant rock from erosion. Buttes resemble flat- 
topped plateaus called mesas in the way they form (see 
Mesa). But they are smaller than mesas and have more 
uniform dimensions. 


Buttes rise abruptly above the surrounding countryside. They 
are found chiefly in the Western United States. The photograph 
above shows “The Mittens,” two buttes in southeastern Utah. 


Butter is a tasty spread for bread. People also fry foods 
in butter and use itas a part of many baked foods. Butter 
consists chiefly of butterfat, a fat that comes from milk 
and cream. Y 

In Western countries most butter is made from the 
milk of cows. In some countries, however, butter may 
be made from the milk of goats, horses, reindeer, 
sheep, or other animals. Several products are made 
from butter. These products include butter oil and 
whipped butter. Butter oil is a liquid used in cooking. 
Whipped butter has air mixed in it to make it lighter and 
easier to spread. 

Throughout history, people have used butter for vari- 
ous purposes other than for food. In ancient Rome, for 
example, people used butter as a hairdressing and also 
asa skin cream. 


How butter is made 


Butter comes from butterfat, which is present in milk 
and cream in the form of tiny droplets. Butter is churned 
from cream because cream contains about 10 times as 


much butterfat as milk does. When cream is mixed rap- 
idly at a certain temperature, droplets of butterfat form 
particles called butter granules. Churning turns these 
particles into butter. Creameries make butter in a proc- 
ess that has three steps: (1) pasteurization, (2) churning, 
and (3) packaging. 

Pasteurization. Cream must be pasteurized before 
churning. Pasteurization kills harmful bacteria and pre- 
vents butter from spoiling. There are two types of pas- 
teurization, batch pasteurization and high-temperature 
short-time pasteurization. \n batch pasteurization, the 
cream must be heated to at least 74° C, and held at this 
temperature for at least 30 minutes. In the high- 
temperature short-time process, the temperature must 
reach 85° C for at least 15 seconds. 

Churning involves beating or stirring cream to turn 
butterfat into butter. Before churning, cream must be 
kept in storage tanks at 4° to 10° C for several hours. Dur- 
ing storage, a process called tempering occurs, which 
makes cream easier to churn. 

Creameries make two chief kinds of butter, sweet 
cream butter and sour cream butter. Sweet cream butter 
is made from sweet (fresh) cream. Sour cream butter is 
made from cream that has been soured. A creamery 
may ripen (sour) cream by adding lactic acid bacteria to 
it. Ripening improves the flavour of butter and helps 
preserve its freshness. Salt may be added to help pre- 
serve either kind of butter. 

During churning, creameries sometimes colour but- 
ter with various food dyes. The natural colour of butter 
varies from pale to deep yellow, depending on the 
breed of cow and the feed it ate. A feed consisting of 
fresh green grass makes butter a deeper yellow than 
does a feed made up of grain or hay. 

There are two methods of churning cream into butter. 
These methods are continuous churning and conven- 
tional churning. 

Continuous churning is done by large machines that 
make butter by rapidly beating cream. The beating proc- 
ess causes the formation of a mixture of butter granules 
and a milky liquid called buttermilk (see Buttermilk). 
This mixture passes through a tube-shaped device that 
looks like a cannon. There, the buttermilk drains off, an 
the butter is left behind, Continuous churns can turn 
cream into butter in three minutes or less. They make 
smoother and more evenly coloured butter than do con- 
ventional churns, Continuous churns also cost less to 
operate. Continuous churns, as the name implies, turn 
out a steady flow of butter, rather than only a certain 
amount at a time, as do conventional churns. Continu- 
ous churning results in a more uniform product. 

Conventional churning takes place in large con 
steel drums. Each drum is filled to between a third an 
half of its capacity with cream and is then rotated for 
about 30 to 45 minutes. Butter granules and butterm! 
form after that time. The buttermilk is drained away, 4? 
the butter granules are rinsed in cold water. Then mo: 
of the water is drained off, and salt may be added. The 
drum continues to rotate until the butter granules, the 
remaining water, and the salt have all blended. A cone 
ventional churn can produce more than 3,800 kilogr" 
of butter at a time. Churning may also be done by hat 
to produce small quantities of butter for home con 
sumption. 
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Packaging. Machines cut the butter into rectangular 
blocks called prints. Usually prints weigh 0.1, 0.2, or 0.5 
kilogram. The same machines then wrap the prints in 


- waxed paper and put them into packages for sale. Butter 


may also be packed in much larger cubes for storage or 
for wholesale use. 


Composition and food value 


Butter gets its food value primarily from the butterfat 
it contains, Standards are set by the food authorities in 
industrial countries and require butter to contain a cer- 
tain percentage of butterfat. This is often about 80 to 85 
per cent. Butter contains cholesterol, a fatty substance 
that makes up a part of all animal tissue. See Choles- 
terol. 

Standards may also be set for grading butter based 
on colour, flavour, texture, and other qualities. Butter 
has about 7,140 calories per kilogram and ranks as a 
good source of energy and Vitamin A. 


History 


Historians do not know when people first made but- 
ter. People in India churned butter from the milk of 
water buffaloes as early as 2000 B.C. Until the develop- 
ment of commercial creameries, people used clay or 
wooden churns to make butter. Some of these churns 
had a device called a dasher to stir the cream. 

In 1879, Carl Gustaf de Laval, a Swedish engineer, pat- 
ented a device called the centrifugal separator for re- 
moving cream from milk. His invention greatly increased 
butter production. The first continuous churn began to 
make butter in 1937 in Australia. 

Since the 1920s and 1930s, the increasing popularity 
of margarine has reduced the sale of butter in many 
countries. Margarine is made largely from vegetable fats 
and oils. It tastes much like butter, has the same food 
value, and usually costs less. Margarine also contains 
less cholesterol, and is therefore favoured by people 
anxious to avoid the greater risk of heart disease that 
many scientists have associated with a high consump- 
tion of animal fat. 

In the 19805, butter-margarine blended, products 
were introduced. These products are less expensive and 
have a smaller amount of cholesterol than butter, but 
they are more flavourful than margarine. 

See also Churn; Margarine. 

Butter-and-eggs. See Toadflax. 
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Buttercup is a bright yellow wild flower found in 
most parts of the temperate zones. The name buttercup 
comes from the colour of the cup-shaped flowers. They 
usually have five rounded petals with a gleaming, satiny 
surface. The leaves usually are deeply cut into three 
parts, and look somewhat like the feet of birds. 

The common buttercup grows from about 30 to 120 
centimetres tall. It is to be found mostly in fields, woods, 
and along roadsides. Another kind is the creeping but- 
tercup. It has stems that run along the ground and send 
out roots here and there, Most species (kinds) of butter- 
cups grow best in damp places. 

Farmers regard buttercups as troublesome weeds. 
Cattle will not eat the plants because of their bitter, 
burning juice. The juice of the celery-leaved buttercup is 
especially poisonous. As a result, buttercups spread 
over wide areas and crowd out more useful plants. 

A buttercup from the Middle East, known as ranuncu- 
lus or Persian buttercup is cultivated for its large, attrac- 
tive flowers, which may be white, yellow, orange, pink, 
or deep red. 

Scientific classification. The buttercup belongs to the fam- 
ily Ranunculaceae. The common buttercup is Ranunculus acris. 


The creeping buttercup is R. repens; the celery-leaved butter- 
cup is R. sceleratus; ranunculus is R. asiaticus. 


See also Aconite; Fennel; Goldenseal; Hellebore; Ra- 
nunculus. 
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ing buttercups have stems that spread along the ground 
and send down roots that grow into new plants. 


Butterfish is the name given to several fish that have 
slippery skins covered with mucous. Butterfish are 
found in various parts of the world. The common Ameri- 
can butterfish is sometimes known as the dollarfish. This 
fish is usually 18 to 20 centimetres long, but it some- 
times grows as large as 30 centimetres. The dollarfish is 
round-shaped. 

Butterfish also refers to a small, slender fish of north- 
ern Atlantic waters. It is about 20 centimetres long. Its 
other common name is gunnel. 

Scientific classification. The dollarfish belongs to the but- 


terfish family, Stromateidae. It is Poronotus triacanthus. The but- 
terfish or gunnel belongs to the family Pholidae. It is Pholis gun- 


nelus. 
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A copper butterfly stops at a flower and sucks up nectar with its long, tubelike proboscis. Most 
adult butterflies feed only on nectar. The proboscis coils up when not in use. 


Butterfly 


Butterfly is one of the most beautiful of all insects. 
People have always been charmed by the delicate, gor- 
geously coloured wings of butterflies. The beauty and 
grace of these insects have inspired artists and poets. 
Butterflies have also played a part in religious beliefs. 
The ancient Greeks believed that the soul left the body 
after death in the form of a butterfly. Their symbol for 
the soul was a butterfly-winged girl named Psyche. 

Butterflies live almost everywhere in the world. Tropi- 
cal rain forests have the most kinds of butterflies. Other 
kinds of butterflies live in fields and woodlands. Some 
butterflies live on cold mountaintops, and others live in 
hot deserts, Many butterflies travel great distances to 
spend the winter in a warm climate. 

There are about 15,000 to 20,000 species (kinds) of 
butterflies. The largest butterfly, Queen Alexandra's 
birdwing of Papua New Guinea, has a wingspread of 
about 28 centimetres, One of the smallest butterflies is 


the western pygmy blue of North America. It has a d 
spread of about 1 centimetre. Butterflies are every CO™ 
our imaginable. The colours may be bright, pale, or 
shimmering and arranged in fantastic patterns. The 
word butterfly comes from the Old English word but 
fleoge, meaning butter and flying creature. Buter pro?” 
ably referred to the butter-yellow colour of some Euro- 
pean butterflies. : 
Butterflies and moths together make up an insect 
group called Lepidoptera. The name comes from two 
Greek words: epis, which means sca/e; and pteron, 
which means wing. The name refers to the powdery k 
scales that cover the two pairs of wings of both Du 
flies and moths. However, butterflies differ from AF 
in a number of important ways, including the followi ity 
four. (1) Most butterflies fly during the day. The na 
of moths, on the other hand, fly at dusk or at night. (2 : 
Most butterflies have knobs at the ends of their ama 
nae. The antennae of most moths are not knobbed. a- 
Most butterflies have slender, hairless bodies. TAN 
jority of moths have plump, furry bodies. (4) Most Du! 


Be North America 


Western pygmy blue 

Brephidium exilis 

1-centimetre wingspread 

The size of butterflies varies 
widely. For example, Queen Alexan- 


dras birdwing, the largest butterfly, 
is more than 25 times the size of the 
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How butterflies 
differ from moths 


Butterflies and moths together 


Queen Alexandra's birdwing 
Ornithoptera alexandrae 

28-centimetre wingspread 

Papua New Guinea 


tiny western pygmy blue. 


make up the insect group Lepidop- 
tera, But butterflies differ from 
moths in a number of ways. (1) Most 
butterflies fly during the daytime. 
Most moths fly at night. (2) The ma- 
jority of butterflies have knobs at 
the ends of their antennae. The an- 
tennae of most moths are not 
knobbed, (3) Most butterflies have 
slender, hairless bodies. Most 
moths have plump, furry bodies, (4) 
Most butterflies rest with their 
wings upright over their bodies. 
Most moths rest with their wings 
stretched out flat. 


A caterpillar feeds on plants until it reaches full size, above. It then forms a shell, 
inside which the wormlike caterpillar develops into a beautiful butterfly. 


terflies rest with their wings held upright over their bod- 
ies, Most moths rest with their wings spread out flat. 

A butterfly begins its life as a tiny egg, which hatches 
into a caterpillar. The caterpillar spends most of its time 
eating and growing. But its skin does not grow, and so 
the caterpillar sheds it and grows a larger one. It repeats 
this process several times. After the caterpillar reaches 
its full size, it forms a protective shell. Inside the shell, 
an amazing change occurs—the wormlike caterpillar be- 
comes a beautiful butterfly. The shell then breaks open, 
and the adult butterfly comes out. The insect expands its 
wings and soon flies off to find a mate and produce an- 
other generation of butterflies. 

Butterfly caterpillars have chewing mouthparts, which 
they use to eat leaves and other plant parts. Some kinds 
of caterpillars are pests because they damage crops. 
One of the worst pests is the caterpillar of the cabbage 
white butterfly. It feeds on cabbage, cauliflower, and re- 
lated plants. 

Adult butterflies may have sucking mouthparts. The 
adults feed mainly on nectar and do no harm. In fact, 
they help pollinate flowers. When a butterfly stops at a 


flower to drink nectar, grains of pollen cling to its body. 
Some of the pollen grains rub off on the next blossom 
the butterfly visits. 


Kinds of butterflies 


Scientists group the thousands of species of butter- 
flies into families, according to various physical features 
the insects have in common. The chief families include 
(1) skippers; (2) blues, coppers, and hairstreaks; (3) 
brush-footed butterflies; (4) sulphurs and whites; (5) met- 
almarks; (6) satyrs and wood nymphs; (7) swallowtails; (8) 
milkweed butterflies; and (9) snout butterflies. 

Skippers differ from all other kinds of butterflies in 
two major ways, and so scientists classify them sepa- 
rately from true butterflies. (1) Skippers have plump, 
hairy bodies and therefore look more like moths than 
butterflies. (2) Their antennae have hooked tips, unlike 
the rounded tips on the antennae of true butterflies. 

There are about 3,500 kinds of skippers. Various spe- 
cies live in all parts of the world, except for the extreme 
polar regions. Skippers get their name from the way 
they swiftly skip and dart while flying. They range in col- 
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our from orangish-brown to dark brown and in many 
cases have white and yellow markings. Many tropical 
species are large and iridescent (rainbow coloured, be- 
cause of light reflections). Skippers include common 
grassland types, whose caterpillars live concealed in 
weblike nests. There are also giant New World skippers, 
whose caterpillars bore into the stems of desert plants 
such as agaves and yuccas. 

Blues, coppers, and hairstreaks account for almost 
4,000 species worldwide, and they live in almost every 
type of environment. They are small butterflies whose 
names describe their appearance. Blues have a brilliant 
blue or violet colour. Coppers are a fiery orange-red. 
Most species of hairstreaks have a hairlike “tail” on each 
of their hind wings. A number of blues and coppers also 
have such “tails.” 

The caterpillars of some species of blues, coppers, 
and hairstreaks produce a sweet liquid known as honey- 
dew. Certain ants "milk" the honeydew from the caterpil- 
lars and also protect the caterpillars from enemies. 

Brush-footed butterflies total about 3,500 species. 
Members of this family live everywhere in the world, ex- 
cept for the polar icecaps and the driest deserts. These 
butterflies have short front legs, called brush feet, which 


Butterflies of the world 
Skippers 


contain special organs that help the insects locate food. 
Most species of brush-footed butterflies have bright col- 
ours on the upper wing surface and dark colours on the 
undersurface. When a brush-footed butterfly closes its 
wings, the dark undersurface helps the insect blend 
with its surroundings. Brush-footed butterflies include 
such small butterflies as crescents and such large ones 
as fritillaries. Some well-known butterflies—the viceroy, 
the red admiral, the Camberwell beauty, and the two- 
tailed pasha—belong to this family. 

Sulphurs and whites form a family of about 1,000 
species. They can be found throughout the world, but 
most of them live in tropical regions. Sulphurs range in 
colour from light yellow to orange and are named after 
the.powdery yellow mineral. The wings of most sul- 
phurs have black edges. In orange-tip butterflies, the 
tips of the front wings have a brilliant orange colouring. 

Whites have white wings that may be marked with 
black, brown, yellow, or red spots. The most common 
white is the cabbage white butterfly. The caterpillar of 
this butterfly is a major pest. 

Metalmarks form a family of about 1,000 species. 
These butterflies live throughout the world but are es- 
pecially common in South America. Their name comes 
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Long Dash Skipper Roadside Skipper Large Skipper Eliena Skipper 
Polites mystic Amblyscirtes violis Ochlodes venatus Tropeziteselieno 
North America North America Europe Australia 

Blues, coppers, and hairstreaks 


Great Purple 
Hairstreak 
Atlides halesus 
North America 


American Copper Lycaena orus 
Lycaena phlaeos Africa. 
North America 


Common Oakblue 
Narathura micale amphis 
Australio 


Adonis Blue 


Lysandra bellargus 
Europe 


Brush-footed butterflies 


Sulphurs and whites 


Painted Lady 
Vanessa cardui 
North America and Europe 


Cabbage White 
Arfogeia rapae 


North America and Europe 


Orange Sulphur 


Colias eurytheme 
North America. 


Red Admiral 
Vanessa atalonta 
North America and Europe 
Northern Jezabel 
pars Delias argenthona argenthona 
e 1 Australia 
€ » 
Marpesia marcella o dd 
Soulh America. t.» 
Sara Orangetip 
Anthocharis sora 
North America. 
Metalmarks Satyrs and wood nymphs 


Little Metalmark 
Calephelis virginiensis 
North America 


Ancyluris formosissima 
South America 


Coenonympha dorus 
Europe 


Tisiphone obeona morrisi 
Australia 
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from metallic-looking marks on the wings of most spe- 
cies. Tropical metalmarks are of almost every combina- 
tion of colours and patterns imaginable. Most North 
American metalmarks, including the northern metal- 
mark and the little metalmark, range in colour from dull 
reddish-brown to dark brown. 

Satyrs and wood nymphs total about 800 species. 
Most kinds live in the tropics. However, a few species 
are found in high mountainous regions and the Arctic. 
Satyrs and wood nymphs have short front legs and fly 
close to the ground. Most have brown wings dotted 
with eyespots (markings that look like eyes). The names 
of several of these species, including the pearly eye and 
the eyed brown, refer to their beautiful eyespots. 

Swallowtails account for about 600 species of but- 
terflies. They are a worldwide family, though most spe- 
cies are found in the tropics. Swallowtails are among the 
largest and most beautiful butterflies. They include 
Queen Alexandra's birdwing, the largest of all butter- 
flies, and the African giant swallowtail, which has a 
wingspan of up to about 25 centimetres. Most swallow- 
tails have a long extension on each hind wing. The but- 
terflies get their name from these extensions, which re- 
semble the tails of certain swallows. 


Swallowtails 


Most swallowtails are black, brown, and yellow with 
red and blue spots on their hind wings. One group, the 
apollos or parnassians, has white or creamy wings with 
red and black spots. Parnassians do not have "tails." 

Milkweed butterflies total about 200 species world- 
wide. They are large, slow-flying butterflies with very 
short front legs. Most of these butterflies range in col- 
our from orange to brown. Their wings have black veins 
and black margins with white spots. Some species that 
live in Africa and Asia are blue, violet, or white, with 
brown markings. The caterpillars of this family feed on 
milkweed plants. 

Milkweed butterflies include the famous monarch 
butterfly of North America, which is one of nature's 
great travellers. During the late 1800's and the 1900s, it 
spread across the Pacific Ocean to Australia, where it is 
known as the wanderer. Its caterpillars feed on the sap 
ofthe milkweed plant, which is poisonous to other ani- 
mals. The striking orange and black of both the caterpil- 
lar and the adult warns predators that they are distaste- 
ful. 

Snout butterflies form a small family of 17 species, 
most of which live in the tropics. The butterflies get their 
name from their long, beaklike mouthparts. 


Giant Swallowtail 


Papilio cresphontes 
North America 


Anise Swallowtail 
Papilio zelican 
North America 


Clodius Parnassian 
Parnossius clodius 


North America 


Tiger Swallowtail 
Papilio glaucus 
North America 
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Papilio dardonus 
Africa 


Papilio memnon 
Asio 


Ulysses or 
Mountain Blue 
Papilio ulysses joesa. 
Australia 


Common Swallowtail 
Papilio machaon 
Europe 


Milkweed butterflies Snout butterflies 


Southern Snout 
Libytheana corinento 
North America 


Monarch 


Danaus plexippus 
North America 


Lycorea ceres 
South America 
Common Australian Crow Australian Beak 
Euploea core corinna Libythea geoffroy genia 
Australia 


Australia 
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The bodies of butterflies 


Butterflies have certain body features in common 
with other insects. For example, a butterfly has a hard, 
shell-like skin called an exoske/eton (outer skeleton). The 
exoskeleton supports the body and protects the internal 
organs. A butterfly's body, also like that of any other in- 
sect, has three main parts: (1) the head, (2) the thorax, 
and (3) the abdomen. 

The head is the centre of sensation. It bears a butter- 
fly's (1) eyes, (2) antennae, and (3) mouthparts. 

Eyes. On each side of its head, a butterfly has a large 
compound eye, which consists of thousands of tiny 
lenses. Each lens provides the insect with an image of 
part of its surroundings. The brain combines the sepa- 
rate images into a complete view. 

Antennae. Two long, slender antennae grow between 
the eyes. The antennae are organs of smell. A butterfly 
uses its sense of smell to locate food and to find mates. 
The antennae probably also serve as hearing and touch 
organs. 

Mouthparts. A butterfly caterpillar has chewing 
mouthparts that consist of two lips and two pairs of 
jaws. These structures re-form as the caterpillar changes 
into an adult butterfly. One pair of jaws nearly disap- 
pears. The other pair becomes a long sucking tube, 
called a proboscis, that coils up when not in use. The 
lips form a sheath for the proboscis. 

A butterfly uses its proboscis to suck nectar and other 
liquids. Muscles in the head help the insect draw fluid 
up the proboscis and into a cavity in the head. A cover- 
ing on the end of the proboscis closes and keeps fluid 
from flowing out. Other muscles force the fluid into the 
stomach. 

The thorax forms the middle section of a butterfly's 
body. A short, thin neck connects it to the insects head. 
Attached to the thorax are (1) the wings and (2) the legs. 

Wings. A butterfly has a pair of front wings and a pair 
of back wings. A network of veins runs through the 
wings. The veins are mainly filled with air and serve as 
wing supports. The wings are stiff near the front edges 
and at the bases. The outer margins of the wings, how- 
ever, are flexible. They bend when flapped in flight. This 
bending pushes the air backward and moves the butter- 
fly forward. The front margins of the wings give the in- 
sect ‘lift’ as it flies forward. 

Butterflies and moths cannot fly if their body tempera- 
ture is less than 30° C. At air temperatures below this, 
they must “warm up" their flight muscles either by sun- 
ning their bodies or by shivering their wings. The flight 
muscles then absorb enough heat to make flight possi- 
ble. 

The size of a butterflys body and wings determines 
how the insect flies. For example, milkweed butterflies 
and swallowtails have small, lightweight bodies and 
large wings. These butterflies can fly by beating their 
wings slowly. They are excellent gliders and can fly 
great distances. On the other hand, skippers have large, 
heavy bodies and small, pointed wings. They must beat 
their wings rapidly to stay aloft. Skippers do not soar or 
glide, but they can fly swiftly for short distances. 

A butterfly's wings are covered with tiny, flat scales 
that overlap. The scales provide colour and form beauti- 
ful patterns. Some scales contain pigment (colouring 


Overlapping scales cover the wings of butterflies. The scales 
give the wings their colour and pattern. These close-up photo- 
graphs show how the scales are set in the wings. 


matter). Colours produced by pigment include black, 
brown, red, white, and yellow. Other kinds of scales 
produce colour by reflecting light from their surfaces. 
Shiny, metallic colours—for example, blue and green— 
are reflected colours. 

Legs. Butterflies have three pairs of legs. Each leg has 
five main segments. Joints between the segments enable 
a butterfly to move its legs in various directions. Each 
leg ends in a pair of claws and hairy pads. The insect 
uses the claws to grip surfaces. The hairs on the pads " 
are taste organs. Butterflies have weak legs and can wa 
only short distances. 

In some species, the front legs are very short. These 
“brush feet’ are useless for walking, but the taste organs 
on them are highly developed. By brushing or scraping 
leaves with these feet, brush-footed butterflies can de 
termine whether particular plants are good sources 0 
food or suitable places on which to lay eggs. duc: 

The abdomen chiefly contains a butterfly's repro! jae 
tive organs. It also has organs for digesting food and fo! 
getting rid of waste products. 


The internal organs of butterflies are grouped into 
five main systems: (1) circulatory, (2) nervous, (3) respira- 
tory, (4) digestive, and (5) reproductive. 

The circulatory system carries blood throughout the 
body by means of a long tube that lies just under the 
exoskeleton of the back. The tube extends from the head 
to the end of the abdomen. The heart, the pumping part 
of the tube, lies in the thorax. The blood empties out of 
the tube into the head. It then floods the entire body. 
The blood reenters the tube through little openings 
along the sides. A butterfly's blood is yellowish, green- 
ish, or colourless. It carries food, but not oxygen, to the 
cells of the body. 

The nervous system of butterflies consists of a brain, 
which is located in the head, and two nerve cords that 
run through the thorax and abdomen. Small bundles of 
nerve cells along the cords branch out to all parts of the 
body. 

The respiratory system carries oxygen to the cells of 
the body and takes away carbon dioxide. Oxygen enters 
the body through tiny holes, called spiracles, located 
along the sides of the body. Each spiracle connects to a 
tubelike structure called a trachea. The tracheae branch 
out to all the cells of the butterfly's body. In this way, the 
body cells obtain oxygen directly from the air rather 
than from the blood. 

The digestive system is basically a long tube that ex- 
tends from the mouth to the anus, an opening at the end 
of the abdomen. After nectar has been sucked up by the 
proboscis, it passes to the gut where nourishing sub- 
stances in the food are absorbed. The remaining waste 
products pass through the hindgut and out of the body 
through the anus. 

The reproductive system. Butterflies reproduce 
sexually—that is, a new butterfly can be created only 
after a sperm (male sex cell) unites with an egg (female 


The anatomy 
of a butterfly 


A butterflys body has three main parts: (1) the 
ings below show the chief external features an 
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sex cell). Female butterflies have a pair of organs, called 
ovaries, in which eggs develop. Male butterflies have a 
sperm-producing organ, called the testis. A tube carries 
the sperm from the testis to a tube that extends to the 
outside of the insect's abdomen. The male places the 
sperm into an organ in the female called the copulatory 
sac. The sperm duct transports the sperm to a tube 
called the oviduct, where fertilization takes place. 


The life cycle of butterflies 


The life of an adult butterfly centres on reproduction. 
The reproductive cycle begins with courtship, in which 
the butterfly seeks a mate. If the courtship proves suc- 
cessful, mating occurs. 

Butterflies use both sight and smell in seeking mates. 
Either the male or the female may give signals, called 
cues, of a certain kind or in a particular order. If a but- 
terfly presents the wrong cue, or a series of cues in the 
wrong sequence, it will be rejected. 

In courtship involving visual cues, a butterfly reveals 
certain colour patterns on its wings in a precise order. 
Many visual cues involve the reflection of ultraviolet 
light rays from a butterfly's wing scales. The cues are in- 
visible to the human eye, but butterflies see them 
clearly. The visual cues help the insects distinguish be- 
tween males and females and between members of dif- 
ferent species. 

Usually, a butterfly that presents an appropriate scent 
will be immediately accepted as a mate. The scent 
comes from chemicals, called pheromones, that are re- 
leased from special wing scales. A pheromone may at- 
tract a butterfly a great distance away. 

In most cases, the male butterfly dies soon after mat- 
ing. The female goes off in search of a place to lay her 
eggs. She usually begins laying the eggs within a few 
hours after mating. 


head, (2) the thorax, and (3) the abdomen. The draw- 
id internal organs of a typical female butterfly. 
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Every butterfly goes through four stages of develop- 
ment: (1) egg, (2) larva, (3) pupa, and (4) adult. This pro- 
cess of development through several forms is called 
metamorphosis. 

The egg. Butterfly eggs vary greatly in size, shape, 
and colour. Some eggs are almost invisible to the 
human eye. The largest ones are about 2.5 millimetres in 
diameter. The eggs may be round, oval, cylindrical, or 
other shapes. Most are green or yellow. A few species 
have orange or red eggs. Some eggs are smooth. Oth- 
ers have ridges and grooves. 

Most female butterflies lay their eggs on plants that 
will provide the offspring with an abundant supply of 
food. Before depositing the eggs, the female may “taste” 
a plant with special organs on the ends of her front legs 
to make sure the plant is suitable. Some females lay 
their eggs near a plant or drop them at random while 
flying. After hatching, the young must find food them- 
selves. 

While laying the eggs, the female fertilizes them with 
the sperm that she had stored in her body after mating. 
Each egg has a small hole through which sperm can 
enter. Depending on the species, a female may lay sev- 
eral dozen eggs or clusters of up to hundreds of eggs. A 
sticky substance deposited with the eggs helps hold 
them onto the plant. The eggs of some butterflies hatch 


The life cycle 
of a butterfly 


A butterfly goes through four 
stages of development: (1) 
egg; (2) larva, or caterpillar; (3) 
pupa; and (4) adult. This pro- 
cess of development is called 
metamorphosis. 


The egg is typically green or yellow. 
The eggs of some species hatch in a 
few days, but others take months. 


The larval stage lasts two weeks or more. Dur- 
ing this period, a caterpillar eats leaves and 
grows rapidly. After reaching full size, above, it is 
ready to become a pupa. 


Hanging from a twig, a pupa starts 
to form a hard shell, above. Inside the 
shell, larval structures will re-form 
into those of an adult butterfly. 


in a few days, but others take months. Eggs laid in the 
autumn may not hatch until the spring. 

The larva, or caterpillar, emerges from the egg and 
immediately begins its main activity—eating. A caterpil- 
lar's first meal is usually its own eggshell. It then begins 
to eat the nearest food. The majority of caterpillars feed 
on green plants. In one day, a caterpillar may eat many 
times its weight in food. Much of this food is stored in 
the body and used to provide energy in later stages of 
development. 

Most caterpillars are solid green or brown. Many oth- 
ers have patterns of yellow, red, or other bright colours. 
Some caterpillars have smooth skin. Many others have 
bristly hair, bumps, fleshy knobs, or eyespots. All these 
features help protect caterpillars from enemies by mak- 
ing them hard to see or so frightening in appearance 
that enemies avoid them. 

A caterpillar's body is made up of 14 segments. The 
first segment consists of the head, which includes chew- 
ing mouthparts and two short, thick antennae. The head 
also has six small eyes on each side. The eyes cannot 
form images, but they help the caterpillar distinguish 
between light and dark. 

The next three segments of the caterpillar's body 
make up the thorax. Each of these segments has two 
short, jointed legs with a sharp claw at each tip. The re- 


After emerging from the egg, a caterpillar imme- 
diately begins to eat. This photograph shows a newly 
hatched caterpillar eating its own eggshell. 


A newly formed monarch butter 
fly pulls free of its pupal shell, : 
above. About an hour after leaving 
its shell, it may be ready to fly. 
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The anatomy of 
acaterpillar 


The body of a caterpillar is 


made up of 14 segments. The 
first segment consists of the 
head. The next three seg- 
ments form the thorax. The 
last 10 make up the abdomen. 


Spinneret 
Thoracic legs 


Antennae 


Anal proleg 


maining 10 segments form the abdomen. Most caterpil- 
lars have a pair of false legs, known as pro/egs, on the 
seventh, eighth, ninth, and tenth body segments. At the 
end of each proleg are tiny hooks. The last segment has 
a pair of suckerlike legs called anal prolegs or anal 
claspers. This variety of leg enables the caterpillar to 
cling to plants and to move about. 

A short structure called a spinneret sticks out below 
the caterpillar's mouth. It releases a sticky liquid that 
hardens into a silken thread and gives the caterpillar a 
foothold wherever it goes. The larva, like the adult, 
breathes through spiracles on the sides of the body. 

The larval stage lasts at least two weeks. During that 
time, the caterpillar grows rapidly. Its exoskeleton, how- 
ever, does not grow. When the skin becomes too tight, 
it splits lengthwise along the back. But before the exo- 
skeleton splits, the larva forms a new skin under the old 
one. It then crawls out of the old skin. The new exoskele- 
ton is soft, and the larva stretches it to provide growing 
room. The larva then lies motionless for a few hours as 
the new exoskeleton hardens. Most caterpillars moult— 
that is, shed their exoskeletons—four or five times. 

The pupa. After a caterpillar reaches its full size, it is 
ready to become a pupa. In preparation for this stage, 
most moth larvae spin silken cocoons around them- 
selves, However, only a few butterfly species spin co- 
coons. Instead, the typical butterfly caterpillar finds a 
sheltered spot, usually high on a twig or leaf, and de- 
posits sticky liquid from its spinneret. The liquid quickly 
hardens into a silklike pad. The exoskeleton then begins 
to split near the head, and the pupa starts to emerge. AS 
the exoskeleton falls from the tail, the pupa thrusts its 
cremaster—a many-clawed structure at the end of the 
abdomen—into the pad. This procedure is dangerous. If 
it does not grasp at the pad fast enough, the pupa may 
fall to the ground and die. 

Many pupae hang head downward, supported only 
by the cremaster hooked into the silken pad. Other 
pupae are positioned head upward. Such a pupa has an 
additional support of silken thread spun around the tho- 
rax and the twig or leaf to which it is anchored. 

The pupais soft at first, but a hard shell immediately 
begins to form over it. Some shells have unusual shapes 
and colourful patterns. In some cases, the shell has a 
golden shimmer, and so scientists call the pupa a chrys- 
alis. This word comes from the Greek word chrysos, 
which means gold. 

The pupa is motio 
stage.” However, muc 


nless and is often called a “resting 
h activity occurs within the shell. 


Larval structures are being broken down and re-formed 
into those of an adult butterfly. Only the internal organs 
remain basically the same. 

The pupal period ranges from a few days to more 
than a year, according to the species and the time the 
pupal stage begins. Many species spend the winter as 
pupae and emerge as adults in the spring. 

The adult. After the adult butterfly has formed, its 
body gives off a fluid that loosens it from the pupal 
shell. The thorax swells and cracks the shell. The head 
and thorax then emerge. Next, the butterfly pushes its 
legs out and pulls the rest of its body free. The entire 
process may take only a few minutes. 

The exoskeleton of the newly emerged butterfly is 
soft. The wings are damp and crumpled. The proboscis 
is split in half lengthwise. The butterfly uses its muscles 
to pump air and blood through its body and wings. Its 
exoskeleton hardens, and the legs and other body parts 
become firm. The wings flatten and expand. Using its 
front legs, the butterfly joins the halves of its proboscis 
together. About an hour after leaving the pupal shell, 
the adult butterfly may be ready to fly. 

Most adult butterflies live only a week or two, but 
some species may live up to 18 months. Most butterflies 
feed only on nectar, which provides quick energy but 
does not contain life-prolonging proteins. Certain spe- 
cies of butterflies obtain proteins by feeding on moist, 
decaying animal matter. Some other species obtain pro- 
teins from pollen, which they pick up while feeding on 
nectar. A number of butterflies do not feed on anything. 
Instead, these butterflies live on food they have stored 
during the larval stage. 


How butterflies protect themselves 


Butterflies have many enemies, including other in- 
sects and birds. To escape their enemies, butterflies 
have developed various means of self-defence. 

Many butterflies and caterpillars escape harm be- 
cause they blend with their surroundings. This form of 
defence is known as protective coloration. Butterflies 
may look like bark or other vegetation. Most caterpillars 
are green or brown. Green ones blend with the plants 
they eat. Brown ones look like dead leaves or twigs. 

Many butterflies have chemical defences. Among cer- 
tain swallowtails, the caterpillar has an organ just be- 
hind the head that gives off an unpleasant odour when 
the caterpillar is disturbed. Some butterflies are pro- 
tected as both larvae and adults because they taste bad 
to enemies. During the larval stage, many of these but- 
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Protective coloration helps many butterflies escape their ene- 
mies. The two butterflies above are hard to see because their 
colour and markings blend with their surroundings. 


terflies eat plants that have bitter or poisonous juices. 
The juices are stored in the tissues, making the insects 
distasteful to predators. Most such butterflies, such as 
the adult monarch butterfly and its larva, have bright 
colours and so advertise that they taste unpleasant. This 
form of protection is called warning coloration. An ani- 
mal that has eaten one of these butterflies will probably 
avoid eating another butterfly with that coloration. 

Some nonprotected butterflies resemble, or mimic, 
distasteful species. Predators cannot tell them apart and 
so leave both alone. In North America, the viceroy but- 
terfly mimics the monarch butterfly, Enemies avoid the 
viceroy because the monarch tastes unpleasant. Some 
protected butterflies even resemble other protected 
ones. By mimicking each other, these insects gain extra 
protection. 


Hibernation and migration 


Butterflies cannot live actively in cold weather. They 
must either hibernate or migrate to warmer areas. 

Hibernation. Many species of butterflies survive the 
winter by hibernating in a sheltered place. Butterflies 
may hibernate in the egg, larval, pupal, or adult stage. 
But each species usually hibernates in only one stage, 
and it is as pupae in most cases. 

Just before hibernation, the blood of a larva, pupa, or 
adult produces substances called g/yco/s. These sub- 
stances are related to the antifreeze used in cars. Scien- 
tists believe the production of glycols may be triggered 
by the decreasing daylight that occurs as winter ap- 
proaches. The presence of glycols enables the insect to 
survive even the severest cold. After warm weather re- 
turns, the glycols are gradually replaced by normal 
blood substances. 

Migration. A few kinds of butterflies escape the win- 
ter by migrating to a warmer region. One species, the 
monarch, is a long-distance champion. Dense clouds of 
monarchs may travel more than 3,000 kilometres from 


A swarm of monarch butterflies rests on a branch after mi- 
grating south for the winter. Monarchs may migrate from as far 
north as Canada to California or Florida, in the U.S.A., or Mexico. 


Canada and the Northern United States to the southern 
U.S. states of California and Florida, and even Mexico. 

The butterflies spend the winter resting and conserv- 
ing energy for their return flight in the spring. Few 
adults live long enough to complete the return trip. Fe- 
male monarchs lay eggs on the way back. The offspring, 
after maturing, continue the northward journey. Other 
migrating butterflies include the painted lady and the 
red admiral, which travel between Europe and North Af- 
rica. 


How to collect butterflies 


Collecting butterflies can be a fascinating hobby. The 
equipment you need to collect butterflies includes a 
long-handled net, a poisoning jar with an airtight lid, 
and a poison called ethy/ acetate. You also need cotton, 
a pair of tweezers, mounting pins, mounting boards, 
and display boxes. All the equipment can be purchased 
at a hobby or craft shop. But many of the items can be 
made from materials at home. 1 

Capture the butterflies with the net and place them in 
the poisoning jar, which contains cotton soaked with 
ethyl acetate. Fumes from the poison will kill the butter- 
flies. Use the tweezers to remove the dead butterflies 
from the jar. Place the body of each insect in the groove 
in the mounting board and insert a pin through the tho- 
rax. Spread the wings fully and pin threads or thin strips 
of paper over the wings to hold them in place. After the 
specimens have dried, remove them from the board an i 
mount them on cardboard or some other material. Label 
each butterfly specimen with its name and where and 
when it was captured. Then put the butterflies in a glass- 
covered box to protect them from moisture and other 
damage. 


Butterfly conservation 


Some butterflies have become rare through gettin 
lecting. But most species are threatened by the loss o! 


their native habitats. Many swallowtail butterflies are en- 
dangered. For example, the cream-banded swallowtail 
of Central Africa has become rare because of the de- 
struction of forest for timber trees such as mahogany. In 
Jamaica, plantations of coffee and pine trees have re- 
placed native forests, causing the decline of the beauti- 
ful homerus swallowtail. In Papua New Guinea, the 
Queen Alexandra's birdwing (the largest, and one of the 
rarest, species) is becoming rarer because of the cultiva- 
tion of large palm oil plantations. 

In Papua New Guinea, the commoner birdwing but- 
terflies are farmed. Adult butterflies are attracted from 
the forest into gardens where nectar plants and caterpil- 
lar food-plants are grown. The adults lay their eggs in 
the gardens. They then fly off, and eventually the cater- 
pillars are collected and reared in cages. The adults that 
emerge are mostly killed and preserved for the special- 
ist trade, But some are released to maintain the wild 
population. 

Scientific classification. Butterflies belong to the order 
Lepidoptera, which also includes moths. Skippers make up the 
superfamily Hesperioidea, as well as the family Hesperiidae. All 
other butterflies are true butterflies and belong to the superfam- 
ily Papilionoidea. True butterflies include the following families: 
blues, coppers, and hairstreaks (Lycaenidae); brush-footed but- 
terflies (Nymphalidae); sulphurs and whites (Pieridae); metal- 
marks (Riodinidae); satyrs and wood nymphs (Satyridael; swal- 
lowtails (Papilionidae); milkweed butterflies (Danaidae); and 
snout butterflies (Libytheidae). 

Related articles in World Book include: 
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Questions 


How do most butterflies that taste bad to their enemies adver- 
tise their unpleasant taste? 

Why must a caterpillar shed its skin to grow? | 

How do skippers differ from all other butterflies? " 

What change occurs in a butterfly's blood that enables the insect 
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to hibernate during the winter? 
How do butterflies find mates? 
What equipment does a person need to collect butterflies? 
How long do most butterflies live? 
What are "brush feet’? How do butterflies use them? 
What are the four stages of development in butterflies? 
How do butterflies differ from moths? 


Butterflyfish is a colourful fish that lives around coral 
reefs in tropical, subtropical, and temperate seas. There 
are about 115 species of butterflyfish. Many are popular 
in home aquariums. Butterflyfish have thin, oval bodies 
and measure about 25 centimetres. Almost all species 
have a dark, vertical bar on the head that passes through 
the eyes. Most species also have patterns of bars, 


The foureye butterflyfish has a large, dark eyespot on each 
side of its body toward the rear. Like most other butterflyfish, 
the foureye also has many other markings on the body, includ- 
ing a dark, vertical bar that passes through the eyes, 


stripes, lines, spots, or other markings on the body. 

Butterflyfish feed on algae and small animals on or 
near coral reefs. Some species have long snouts that 
allow them to reach into narrow cracks in coral for food. 
A few species feed on plankton (tiny water organisms) in 
waters above the reefs. Most butterflyfish search for 
food during the day and rest in the reefs at night. 

The foureye butterflyfish is common in the Atlantic 
Ocean from North Carolina, U.S.A., to Brazil. Young 
foureye butterflyfish have two dark spots called eye- 
spots, on each side of the body toward the rear. Adult 
foureyes have only one eyespot on each side. The eye- 
spots are believed to help protect the fish from its ene- 
mies. Predators confuse the rear end of the fish with the 
front end and do not know which end to attack. 

Scientific classification. Butterflyfish belong to the family 
Chaetodontidae. The foureye butterflyfish is Chaetodon capistra- 
tus. 

Buttermilk is the milky liquid remaining after cream 
has been churned to make butter. Sweet natural butter- 
milk comes from fresh cream that has been chilled and 
churned. Sour natural buttermilk comes from cream rip- 
ened (soured) by adding lactic-acid-producing bacteria, 
called a starter. Natural buttermilk does not keep well as 
a fresh beverage. But sweet natural buttermilk is some- 
times dried into a powder and used commercially in 
cooking, baking, and making ice cream. 

Cultured buttermilk is made by adding a starter to 
pasteurized skimmed milk and allowing it to sour until it 
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curdles. Cultured buttermilk is a popular beverage. It 
should be kept chilled in a closed container because the 
beverage absorbs mould, yeast, and bacteria if exposed 
to air. 

Most kinds of buttermilk have about the same food 
value as milk. But buttermilk contains less fat and fat- 
soluble vitamins. Buttermilk, often concentrated, serves 
as feed for farm animals. 

See also Butter; Lactic acid; Milk. 

Butternut, or white walnut, is a medium-sized spread- 
ing tree which belongs to the walnut family. It grows in 
the Eastern United States. The butternut's light grey bark 
has broad, flat, diamond-shaped ridges. The leaves can 
have between 11 and 17 pointed leaflets, which are hairy 
and sticky. The nuts are about 3.5 to 6.5 centimetres 
long, oblong and pointed, and have a hard shell with 
sharp ridges. The greenish-brown husks are spongy and 
covered with sticky hair. When the fruits are soft and 
green, they can be preserved as pickles. The edible nut 
is sweet and very oily. 

Butternut, or white walnut, wood is light brown with 
a satinlike lustre. It is soft and coarse-grained. The wood 
is used to make furniture, Sometimes the butternut tree 
sap is used to make sugar. The husks of butternuts have 
medicinal properties. A yellow or orange dye can be 
made from the husks and bark. 

Scientific classification. The butternut tree is in the walnut 
family, Juglandaceae. It is Juglans cinerea. 

See also Walnut. 
Butterwort is one of a 
group of plants that trap in- 
sects, The common butter- 
wort grows in bogs and 
marshes of northern coun- 
tries. It has a cluster of 
fleshy leaves that lie close 
to the ground and produce 
a sticky substance that at- 
tracts insects, When an in- 

sect settles on a leaf, the 
edges curve in and trap it. 
The insect dies and is di- 
gested by the plant. The 
common butterwort has vi- 
olet-coloured flowers on 
long, slender stems. The 
leaves are used to curdle 
milk in Sweden and Lap- 
land. See also Insectivo- 
rous plant; Leaf (picture: 
Insect-capturing leaves). . 

Scientific classification. 
The butterwort belongs to the 
bladderwort family, Lentibular- 
iaceae. It is Pinguicula vulgaris. 


The butterwort plant traps 
insects in its leaves for food. 


Button is a disc or other object used to hold a garment 
closed. The button is attached to one side of the gar- 
ment and is passed through a buttonhole or a loop on 
the other side. Buttons are also used as decoration for 
clothing. 

The word button comes from the French word bou- 
ton, which means bud or knob. Clothing buttons are 
made of such materials as bone, cloth, glass, metal, plas- 
tic, shells, and stones. 


i | 


Buttons, have been used since prehistoric times. At one time, 
Europeans used buttons as decoration only. Later, buttons were 
used as fasteners. 


History. Nobody knows exactly when people first 
used clothing buttons, but archaeologists have found 
bone buttons that date back to prehistoric times. The an- 
cient Greeks and Romans wore buttons both as orna- 
ments for clothing and as fasteners. f 

Later, Europeans used buttons only as decoration for 
clothing. People used strings, pins, or belts rather than 
buttons to fasten their clothes. Buttons gained in use aS 
fasteners during the 1200, when fitted garments be- 
came popular. During this time, the buttonhole was in- 
vented. People used dozens of bronze or wooden but- 
tons to fasten the front of their clothes. The rich had 
costly, beautiful buttons of gold or silver set with gems- 

During the late 1700s, portrait and picture buttons 
became popular in France. Portrait buttons carried the 
profiles of important men and women. Picture buttons 
showed trees, flowers, and other scenes. After the 
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Antique buttons may have historic or artistic value. People 
who collect buttons often study the history of buttons, display 
their collections, and trade buttons with other collectors. 


Modern buttons come in many shapes and sizes. They are 
made of such materials as plastic, wood, and leather. 


French Revolution (1789-1799), buttons with pictures of 
patriotic subjects, such as war heroes and the French 
flag, appeared in France. These buttons began the tradi- 
tion of wearing buttons with a slogan or other message. 
In the United States, the term ‘button’ is still used to de- 
scribe badges with a printed message or picture on the 
front and a pin on the back. 

Button legends. In the 1500, buttons were added to 
men’s coat cuffs. One legend says that these buttons 
prevented men from wiping their mouths on their 
sleeves. However, the buttons probably were used orig- 
inally to close slits at the bottom of the sleeves. Later, 
coat sleeve buttons became merely decorative. 

The custom of placing men’s buttons on the right side 
of a garment and women’s buttons on the left may have 
come about because most people are right-handed. Ac- 
cording to one theory, buttons were placed on the right 
side to make it easy for men to get dressed. The ar- 
rangement was reversed on women's clothing to make 
it easier for maids to dress wealthy women. Another 
story says that placing buttons on the right enabled men 
to unbutton their coat with the left hand while drawing a 
sword or other weapon with the right. 

Button collecting is a popular hobby. Button collec- 
tors study the history of buttons, and many mount their 
collections for display. Enthusiasts buy, sell, and trade 
buttons with other collectors and with dealers, and 
many belong to organizations for button collectors. 
Buttonwood. See Plane tree. 

Buttress. See Tropical rainforest (Plant life). 
Buttress, in architecture. See Architecture (Architec- 
tural terms; Gothic architecture; pictures). 

Buttrose, Ita (1942- ), an Australian editor and 
media personality, founded /7A Magazine in 1989. She 
was chairwoman of the National Advisory Committee on 
Acquired Immune Deficiency Syndrome (AIDS) from 
1984 to 1988. 

Ita Clare Buttrose was born in Sydney. From 1977 to 
1981, she was publisher of all Australian Consolidated 
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Press women's publications. She was editor-in-chief of 
the Daily Telegraph and Sunday Telegraph from 1981 to 
1984, In the 19805, she also presented television and 
radio programmes. 

Buvelot, Louis (1814-1888), is considered by critics to 
be the founder of Australian landscape painting. Abra- 
ham Louis Buvelot was born and trained in Switzerland 
and worked for 18 years in Brazil. He emigrated to Victo- 
ria, Australia, in 1865 and set up business in Melbourne 
as a photographer. He was rescued from obscurity by 
the leading critic of the day, James Smith. Buvelots work 
later influenced the group of Australian landscape paint- 
ers known as the Heidelberg School. 

See also Australian art (picture). 

Buxar, Battle of, was a decisive battle fought be- 
tween British and Indian forces at Buxar, a town on the 
Ganges River. Mir Qasim, the nawab (governor) of Ben- 
gal, wanted to rid his territory of British control, He 
formed an alliance with the Nawab of Oudh and Shah 
Alam II, the Mughal emperor. The combined Indian ar- 
mies invaded Bengal and clashed with British troops, 
led by Major Hector Munro, in October 1764. A hotly 
contested battle resulted in victory for the British. 

As a result of this triumph, the British administrator 
and military leader Robert Clive returned to India from 
England. In 1765, he signed the Treaty of Allahabad with 
the Nawab of Oudh and Shah Alam II. The treaty effec- 
tively legalized the British East India Company's control 
over the whole of Bengal. 

Buxtehude, Dietrich (1637-1707), was a German 
composer and organist. He composed church music, 
works for the organ, and vocal music. He is perhaps 
best known as an important influence on the German 
composer Johann Sebastian Bach. 

Buxtehude was probably born in Oldesloe, near 
Lübeck. Little is known of his early life, but it is likely that 
he received his first musical training from his father, a 
church organist. Buxtehude became organist at St. 
Mary's Church in Lübeck in 1668. His skill as an organist 
and composer made him a leader of the so-called North 
German school of organ composition. 

In 1673, Buxtehude produced a series of concerts 
called Abendmusiken (evening performances) at St. 
Marys. They were held yearly on the five Sunday after- 
noons before Christmas. Buxtehude composed most of 
the music, which attracted music lovers from all over 
Europe. In 1705, Bach walked about 370 kilometres to 
hear him play. 

Buxton, Sir Fowell (1786-1845), was a British social 
reformer concerned with slavery and prison life. In 1824, 
he became head of the antislavery group in the House 
of Commons. The group's campaigning led, in 1833, to 
the act abolishing slavery in the British colonies, Later, 
Buxton worked to abolish slavery in Africa. Buxton also 
helped establish the Society for the Reformation of 
Prison Discipline. Thomas Fowell Buxton was born at 
Earl's Colne, in Essex, England. 

Buzkashi. See Afghanistan (Recreation; picture). 
Buzz bomb. See Guided missile (History). 

Buzzard is any one of a group of birds of prey closely 
related to hawks. True buzzards live mainly in Europe 
and Asia. Buzzards in North America are generally called 
hawks, or buzzard hawks. Most birds known as buz- 
zards in the United States are in fact vultures. 
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The buzzard is a bird of prey with a heavy body. The rough- 
legged buzzard, above, is native to northern Europe and North 
America. 


Important true buzzards include the common buzzard 
of Europe and Asia and the rough-legged buzzard of 
northern Europe and North America. Both birds are 
about 55 centimetres long, with stout bodies, broad 
wings, and rounded tails. They have dark brown upper 
parts and lighter underparts. The rough-legged buzzard 
is distinguished by its feathered legs. Buzzards feed 
mainly on small mammals. The honey buzzard feeds 
mainly on wild bees and their honey, and on wasps and 
their grubs. Buzzards nest in trees or on cliffs. 

Scientific classification. Buzzards are in the family Ac- 
cipitridae, The common buzzard is Buteo buteo. The rough- 
legged buzzard is B. lagopus. 

Byelorussia. See Belarus. 

Bylaws are rules adopted by members of a club, cor- 
poration, or society. The term is often used to distin- 
guish a rule from the constitution or charter of the or- 
ganization. Bylaws concern such matters as the time and 
place of meetings and the methods of voting. More im- 
portant matters, such as powers of officers, are con- 
tained in the constitution. Normally, a constitution can 
be changed only when almost all the members agree to 
the change. But usually a majority vote can change by- 
laws, 

Byng, John (1704-1757), a British admiral, was exe- 
cuted for neglect of duty during the Seven Years’ War 
(see Seven Years’ War). In 1756, Byng was sent to re- 
lieve Minorca, in the Mediterranean, which was threat- 
ened with invasion by the French. He found that the is- 
land had already fallen. Byng's squadron attacked the 
French ships supporting the invasion, but was beaten 
off with heavy losses. Byng was later found guilty of 
neglect of duty and shot. 

Byng, Julian Hedworth George (1862-1935), was 
governor general of Canada from 1921 to 1926. He was 
involved in a political crisis that led British leaders to re- 
define the role of Canada's governor general. 

Byng was born in Barnet, Greater London, England. In 
1917, during World War I, he led the Canadian Corps in 
the Battle of Vimy Ridge in France. After the war, he was 
given the title of baron for his military service. 

In 1926, Canadian Prime Minister W. L Mackenzie 
King asked Byng to dissolve Parliament and call an elec- 


tion. Byng refused to do so, believing that Parliament 
must first withdraw its support of King. King protested 
against the decision by resigning. He claimed that Byng 
was a representative of the British government and that 
Byng's decision amounted to British interference in Ca- 
nadian affairs. The crisis ended when King became 
prime minister again later in 1926. Afterward, British 
leaders agreed that Canada's governor general would 
be simply a representative of the British crown and nota 
British government officer. In 1928, Byng received the 
title of viscount. He was made a field marshal of the Brit- 
ish Army in 1932. 

Byrd was the family name of two famous Americans, fa- 
ther and son. 

William Byrd (1652-1704) was a wealthy planter of co- 
lonial Virginia, in North America. From an uncle, he in- 
herited lands on the James River. These lands were at 
the present site of Richmond. 

Byrd was a member of the House of Burgesses from 
1677 to 1682, and became a member of the Council of 
State in 1684. Later, he served as auditor general of Vir- 
ginia. His wide business activities included tobacco 
planting at Westover, near Jamestown, Virginia, slave 
trade with the West Indies, speculation in land, and a 
profitable fur trade with the Indians. He was born in 
London, and moved to Virginia at an early age. 

William Byrd Il (1674-1744), the son of William Byrd, 
was a wealthy planter, an official of colonial Virginia, 
and an author. Byrd was elected to the House of Bur- 
gesses in 1692, and became a member of the Council of 
State in 1709. He made several trips to England, where 
he served as agent for Virginia. 

Byrd built a beautiful home at Westover, where he 
entertained the social leaders of the Virginia aristocracy. 
He wrote “The History of the Dividing Line,” ^A Journey 
to the Land of Eden,” and "Progress to the Mines,” all : 
published as The Westover Manuscripts in 1841. His pri- 
vate diary gives a good picture of the life of the aristoc- 
racy of colonial Virginia. Byrd was born in Westover and 
was educated in England. 

See also American literature (Histories). 

Byrd, Richard Evelyn (1888-1957), an American rear 
admiral, was an Antarctic and Arctic explorer, aviator, 
and navigator. Between 1928 and 1957, he did more than 
any other person to direct the exploration of the bleak, 
frozen continent of Antarctica. 

In 1925, Byrd commanded the MacMillan Arctic Expe- 
dition’s aeroplane flights over Greenland and Ellesmere 
Island. On May 9, 1926, Byrd and Floyd Bennett, another 
pilot, became the first men to fly to the North Pole (see 
Bennett, Floyd). 

Byrd's first Antarctic expedition, from 1928 to 1930, 
was equipped with aircraft to fly to the South Pole. The 
expedition established its Antarctic base, Little America, 
on the Ross Ice Shelf at the Bay of Whales. On Nov. 28 
and 29, 1929, Byrd and his chief pilot, Bernt Balchen, 
flew to the South Pole. 

The second Byrd Antarctic expedition, from 1933 to 
1935, undertook many scientific research projects. 
These projects included studies of meteors, cosmic 
rays, weather, geography, the earth's magnetism, and t 
seismograph studies of Antarctica's icecap. Byrd him? 
manned an advance base for most of one winter. He C 
scribed this experience in his book Alone (1938). 


Polar explorer Richard E. Byrd, second from the left, stands 
at his camp with members of his 1955 expedition to Antarctica. 


In 1939, Byrd led the U.S. Antarctic Service expedition. 
The expedition built Little America III, and sent out five 
major exploring parties. But World War II (1939-1945) 
forced the expedition to abandon its bases in 1941. 

After his service in World War II, the Department of 
the Navy appointed Byrd officer in charge of Operation 
Highjump. This expedition discovered an area equal in 
size to that of Germany and France, and did extensive 
mapping. Byrd made his second flight over the South 
Pole on Feb. 16, 1947. 

Byrd again took charge of the U.S. Antarctic pro- 
gramme for the International Geophysical Year of 1957 
and 1958. He visited Antarctica in 1955 and 1956, saw Lit- 
tle America V established, and flew over the South Pole 
for a third time. 

Byrd was born in Winchester, Virginia, U.S.A. He was 
the brother of U.S. Senator Harry F. Byrd. He graduated 
from the U.S. Naval Academy in 1912. Byrd entered naval 
aviation during World War | (1914-1918), and helped 
plan the transatlantic flight of naval seaplanes. 

See also Antarctica (Exploration by air). 

Byrd, William (1543-1623), was an English composer 
known for his religious music. Byrd wrote three masses 
and many choral works called motets for the Roman 
Catholic Church, and anthems and psalms for the 
Church of England. He also composed nonreligious 
works for chorus and solo voice and chamber music for 
viol, a stringed instrument popular in the 1500's. Seventy 
of Byrd's compositions for the virginal, an early small 
harpsichord, are included in a famous collection called 
the Fitzwilliam Virginal Book (about 1625). 

Byrd was probably born in Lincolnshire. Nothing is 
known of his life before the age of 20. Beginning in 
1572, Byrd shared the post of organist at the Chapel 
Royal with his former teacher, composer Thomas Tallis. 
In 1575, Queen Elizabeth I granted Byrd and Tallis an ex- 
clusive licence to issue printed music. Their first publi- 
cation was a collection of their own motets entitled Can- 


tiones Sacrae (1575). 
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Byrne, Joe (1857-1880), was a member of Ned Kelly's 
gang of Australian bushrangers. He and Ned Kelly were 
close friends. Byrne was born in Beechworth, Victoria, 
Australia. He was present at the Kelly gang's ambush of 
police at Stringybark Creek and shot constable Thomas 
Lonigan during the ambush. On June 24, 1880, Byrne 
murdered his former friend, Aaron Sherritt, because he 
believed Sherritt was a traitor to the gang. Byrne died 
two days later under police fire at Glenrowan, Victoria. 
Byrnes, James Francis (1879-1972), is best remem- 
bered as secretary of state under U.S. President Harry S. 
Truman from 1945 to 1947. The Soviet Union's violation 
of the Yalta agreement and its failure to cooperate in 
Germany led Byrnes to follow a policy of increasing 
firmness. When, in 1946, Secretary of Commerce Henry 
A. Wallace denounced Byrnes's policy of "getting tough 
with Russia," Wallace was dismissed, and Byrnes tri- 
umphed. 

Byrnes was born in Charleston, South Carolina, U.S.A. 
He had little formal education, but read law to prepare 
himself for that profession. He served as a Democratic 
representative from South Carolina in Congress from 
1911 to 1925 and as a U.S. senator from 1931 to 1941. He 
became an associate justice of the U.S. Supreme Court 
in 1941 and served until 1942, when he became head of 
the Office of Economic Stabilization. He served as direc- 
tor of the Office of War Mobilization from 1943 to 1945. 
As governor of South Carolina from 1951 to 1955, he at- 
tacked racial integration. 

Byron, Lord (1788-1824), was the most colourful of the 
English romantic poets. Many people find his adventur- 
ous life as interesting as his poetry. Byron set his poems 
in Europe and the Near East, and they strongly reflect 
his own experiences and beliefs. His poetry is some- 
times violent, sometimes tender, and frequently exotic. 
But the underlying theme is always Byron's insistence 
that people be free to choose their own course in life. 

Byron's life. George Gordon Byron was born in Lon- 
don, but he lived most of his first 10 years in Scotland 
with his mother. His father, who had abandoned Byron's 
mother, died when the boy was 3. Byron inherited the 
title Lord Byron at the age of 10, upon the death of his 
great-uncle. He then returned to England, where he at- 
tended Harrow School and Cambridge University. 
Byron's first book of poems, Hours of Idleness (1807), 
was severely criticized by the Edinburgh Review, a Scot- 
tish literary magazine. Byron replied with English Bards 
and Scotch Reviewers (1809), a verse satire in which he 
attacked almost every notable literary figure of the day. 

From 1809 to 1811, Byron travelled through southern 
Europe and parts of the Near East. In 1812, he published 
the first two cantos (sections) of Childe Harold's Pilgrim- 
age. These cantos, set in the countries he had recently 
visited, immediately established his fame. Eastern verse 
tales, such as The Bride of Abydos (1813) and The Cor- 
sair (1814), kept him in the public eye. In 1815, Byron 
married Anne Isabella Milbanke. Their brief, unhappy 
marriage ended partly because of rumours that Byron 
had committed incest with his half-sister, Augusta Leigh. 
Byron left England forever in 1816. 

The poet settled in Italy, where he carried on a long 
romance with the Countess Teresa Guiccioli and be- 
came involved in Italian revolutionary politics. Byron 
also continued his writing, and published such works as 
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the verse dramas Manfred (1817) and Cain (1821). His last 
and greatest work was the long, unfinished epic Don 
Juan. In 1823, while still writing this poem, Byron de- 
cided to join the Greeks in their war for independence 
from the Turks. He did not live to see the success of the 
revolution. After a brief illness, Byron died in Missolon- 
ghi, Greece, on April 19, 1824. 

Byron's poetry. Hours of Idleness is mainly a collec- 
tion of the learned and romantic poses expected of 
young poets at that time. In English Bards and Scotch 
Reviewers, however, Byron adopted the biting, satirical 
style used by the poet Alexander Pope in his Dunciad. 

Byron wrote the first two cantos of Childe Harold's Pil- 
grimage as a fiction in the literary style of Edmund Spen- 
ser. But by the time the last two cantos were published 
in 1816 and 1818, Byron's work frankly reflected his own 
experiences and sentiments. The character of Harold re- 
sembled several hero-types found in the literature of the 
day. But Harold reveals the same intellectual and moral 
superiority, world weariness, and indifference to public 
opinion that Byron himself usually displayed. 

Mantred dramatizes the independence of its main 
character and probes into the nature of intellectual in- 
tegrity and personal responsibility. Cain explores some 
of the same questions, challenging the divine will as 
people interpret it in the context of their own ideas of 
right and wrong. 

Byron's masterpiece, Don Juan, makes an epic hero of 
the legendary lover. However, the hero has weaknesses 
that place him in the comic epic tradition rather than in 
the classical epic tradition. But the most important ele- 
ment in the epic is the manner in which Byron tells the 
story. His tone changes continuously, ranging from 
forceful to sentimental, cynical, self-mocking, and self- 
assured. But whatever the tone, Byron expresses his 
anger at the deceptions and cruelties that people prac- 
tise on one another. That attitude is the main force be- 
hind all his poetry. 

Byssinosis. See Brown lung. 

Byzantine art was a style of Eastern Christian art that 
flourished during the time of the Byzantine Empire. It is 
known chiefly for domed churches with magnificently 
decorated interiors. The interiors feature colourful, 
highly stylized murals that portray religious and imperial 
figures. 

The Byzantine Empire began in A.D. 330, when the 
Roman emperor Constantine the Great made Byzantium 
the capital of the Roman Empire. Byzantium was re- 
named Constantinople. The Byzantine Empire varied in 
size during its history, but it included territories along 
the Mediterranean and Black seas. The empire lasted 
until 1453, when the Turks captured Constantinople. The 
Turks gave the city its present name, Istanbul. 

A distinct Byzantine style in art became clearly estab- 
lished in the 500's, during the reign of the emperor Jus- 
tinian. It developed in Constantinople and spread into 
Bulgaria, Germany, Italy, Russia, Serbia, and Spain. The 
influence of Byzantine art continued even after the fall of 
Constantinople. y 

Byzantine works of art were produced to serve the 
imperial court and the national religion, which was East- 
ern Orthodox Christianity. The emperor of the Byzantine 
Empire headed both the government and the national 
church. Most Byzantine artists worked as servants of the 


Oil painting on canvas; National Portrait Gallery, London 


Lord Byron was a colourful English romantic poet. Thomas 
Phillips painted Byron wearing an Albanian costume in 1814. 


court or belonged to religious orders, and they re- 
mained anonymous. The artists were bound by strong 
conventions that governed both the content and the 
form of their works. Their art was based on prescribed 
patterns rather than on personal observation. í 
Byzantine art was influenced by two artistic traditions, 
classical and early Christian. The classical tradition was 
based on ancient Greek and Roman art and emphasized 
material or earthly reality. This emphasis was reflected 
in works of art that have fully modelled, lifelike figures 
drawn in perspective. The early Christian tradition, espe" 
cially of the East, was spiritually oriented. It is repre- 
sented by works of art that have flat, two-dimensional 
figures designed according to abstract patterns to em- 
phasize their holiness. A balance between these two tra- 
ditions, or a predominance of one or the other, can be 
seen in Byzantine works of art from different periods. 


Architecture 


Churches are almost all that survives of Byzantine ar- 
chitecture. Byzantine churches were built mainly of 
brick and mortar, which was left exposed on the out- 
side. In contrast, the interiors of the churches were or- 
nately decorated with religious images and scenes. This. 
contrast between the plain exterior and the elaborate in 
terior was symbolic. The plain brick exterior repre" . i 
sented the daily world. The interior symbolized the ideal 
or spiritual universe, which the Byzantines believed ha 
started with the founding of the Christian church. 

Early Byzantine churches featured a square central 
bay surmounted by a dome that was supported by 
arches set on four columns or piers. A bay is an open j 
area between columns, piers, or other supporting s 
tures. In some churches, aisles and galleries were bui 


Mosaics (earl 
of San Vitale Ch 


500s) in the apse 
urch, Ravenna, Italy 
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Tempera painting on wood (about the 1200s); The 
Monastery of Saint Catherine, Mount Sinai 


Byzantine art deals chiefly with religious subjects. Its architecture features domed churches with ornately decorated interiors. 
Large mosaics, such as those shown at the left above, adorn the ceilings and walls of many Byzantine churches. The /con (sacred 


image) at the right is a portrait of Jesus Christ. 


around the central bay. A sanctuary with three apses 
(semicircular recesses) was east of the bay. A high 
screen called an iconostasis separated the sanctuary 
from the rest of the church. The clergy performed the 
elaborate rituals of the service in the sanctuary and cen- 
tral bay. The congregation usually stood in the aisles 
and galleries. 

The basic plan of early Byzantine churches combined 
two axes within one frame. A horizontal axis extended 
from a western entrance to the sanctuary, and a vertical 
axis was formed by the central dome, The grandest ex- 
ample of this arrangement is the famous Hagia Sophia in 
Istanbul. Hagia Sophia was built during the 530s and 
ranks as one of the most remarkable buildings in the 
history of architecture. The church's great central dome 
and bay open to the east and west through lower semi- 
domed units, See Architecture (Byzantine architecture; 
pictures); Hagia Sophia. 

Later Byzantine churches were smaller and more 
modest than Hagia Sophia. During the 8005, Byzantine 
architects began to build some churches according to a 
plan called the cross-in-square. These churches also fea- 
tured a square central bay topped by a dome. Four bays 
with vaulted (arched) roofs, set at right angles to one an- 
other, extended from the central bay and dome. They re- 
sembled the four equal arms of a Greek cross. In many 
churches, a dome was built over each of the four corner 
bays. The domes over the central bay and corner bays 
were raised on tall circular structures called drums. The 
drums were dotted with windows. This architectural 


framework accommodated many religious murals ar- 
ranged on the walls according to a prescribed order 
based on rank. An example of the plan is the Church of 
the Holy Apostles in Salonika, Greece. 

The cross-in-square became the most commonly 
used plan for Byzantine churches. Late Byzantine 
churches built according to this plan have some exterior 
decoration, Through the centuries, the basic plan was 
modified in Armenia, southern Italy, Russia, Serbia, and 
Sicily. Architects in each region changed the scheme to 
fit their own technology, building materials, and climatic 
requirements. 


Frescoes and mosaics 


Magnificent frescoes and mosaics decorate the interi- 
ors of Byzantine churches. Frescoes are wall paintings 
created on damp plaster. Mosaics consist of small 
pieces of stone or glass fitted together to form a design 
or picture. 

Only a few Byzantine frescoes and mosaics produced 
before the 800s still exist. Most were destroyed during 
the 700s and early 800s as a result of a bitter dispute 
called the iconoclastic controversy. This disagreement 
among Christians concerned the use in churches of im- 
ages of God and the saints. A group known as icono- 
clasts opposed the worship of such images and re- 
moved or destroyed religious pictures in churches. 
Many monks and other people opposed the iconoclasts. 
In 843, the Eastern Christian church reached a settle- 


ment that permitted the display of religious pictures. 
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Byzantine decorative The Byzantine Empire was famous for its luxury art objects. Artists decorated many books, crosses, and 
arts other items with religious images. The pictures below show examples of Byzantine artistry. 


Illuminated Gospel of Saint John (about the 11005); Dionysiou 
Greece 


‘Monastery, Mount Athos, 


Illuminations were small paintings that decorated the pages of handwritten manu- 
scripts. Many kinds of religious books, including gospel and psalm books, were care- 


fully handwritten and beautifully illustrated by Byzantine monks. 


Ivory carving about the 800s); Ravenna Museum, 
Ravenna, It 


Ivory carvings were made by Byzantine artists to 
decorate caskets and plaques. The carving shown 
above is entitled Christ the Teacher. 


The Eastern Christian church also developed a strict 
code governing the use of religious images in churches. 
The church standardized the way holy persons could be 
portrayed, and it formulated an order of rank for images 
placed on church walls. The code required that a por- 
trait of Jesus Christ occupy the central dome. A portrait 
of Mary, the mother of Jesus, had to be at the top of the 
main apse. The middle surfaces of the church walls and 
columns displayed episodes in the life of Christ. Artists 
concentrated on a chosen number of scenes from the 
New Testament, rather than illustrating Biblical stories 
in chronological sequence. Portraits of the saints and 
church leaders occupied the lowest wall surfaces. 

Most of the portraits in Byzantine churches were 


Beresford Hope Cross fabout the 800s); 
Victoria and Albert Museum, London 


A Byzantine cross of enamel, gold, and 
silver gilt portrays Mary, the mother of 
Jesus Christ, and four saints around her. 


The Annunciation labout 800]; The 
Vatican, Rome 


A Byzantine silk textile portrays the Biblical story of the Annunciation. ie 
cording to the New Testament story, the Angel Gabriel, /eft, appeared to ary 
and announced that she would be the mother of Christ. 


frontal views. They were rendered on a solid back- ^ 
ground created from gold mosaic or from one colour pu 
paint. Artists did not try to portray scenes and figures re 
alistically or to convey a sense of spatial depth. As a re- 
sult, the portraits appear flat and somewhat abstract, 
rather than lifelike. . 
Following the iconoclastic controversy, Byzantine 
frescoes and mosaics developed through three phases i 
that were marked by subtle changes in style. The pos 
phase featured the elegant, restrained style of the mos: 
ics of the 1000 in the church of Daphni, near Athens. 
The second phase had a more dramatic style, repre- 
sented by the mosaics of the 1100s in the Norman d 
churches of Sicily. In the third phase, artists depicte 


Detail of The Anastasis labout 1310 in the Kariye 
Camii, Istanbul, Turkey 


The last phase of Byzantine art featured emotionally expres- 
sive works of art, such as the fresco shown above. This fresco 
portrays the Biblical story of Christ's descent into limbo. 


narrative sequences and portrayed more emotional ex- 
pression. The works feature elongated figures and elab- 
orate detail. The principal masterpieces of the last phase 
of Byzantine art are the frescoes and mosaics of the 
1300's in the church of Kariye Camii in Istanbul. 


Other art forms 


The Byzantines excelled in many art forms other than 
frescoes and mosaics. They produced beautiful panel 
pictures called icons and book decorations called i/u- 
minations. They also worked in various crafts. 

Icons are religious images considered sacred by the 
Eastern Orthodox churches. Many icons are painted on 
wood and are small enough to be carried in proces- 
sions. Most Byzantine icons followed the themes and 
styles of the frescoes and mosaics. They greatly influ- 
enced Western artists of the 1200, including the Italian 
painters Duccio di Buoninsegna and Giovanni Cimabue. 

Byzantine artists illuminated many kinds of manu- 
scripts. They illustrated the margins of psalm and gospel 
books with miniatures (small paintings) of Biblical sto- 
ries. They decorated /ectionaries with full page minia- 
tures of themes for the feast days of the church. Lec- 
tionaries were books in which the New Testament was 
rearranged into readings for feast days. 

In the palace workshops, Byzantine craftworkers pro- 
duced many luxury art objects decorated with religious 
and imperial images. These included ivory carvings on 
caskets and plaques, enamel crosses and crowns, gem- 
studded reliquaries (receptacles for relics), silver and 
gold book covers, and embroidered vestments. 

The Byzantines did not create much large sculpture. 
They disapproved of sculpture as an art form, partly be- 
cause they associated it with what they regarded as 
pagan statues. 

Related articles in World Book include: 
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Byzantine Empire was a continuation of the Roman 
Empire. It is also known as the East Roman Empire be- 
cause it ruled what had been the eastern part of the 
Roman Empire. During the A.D. 5005, the period of its 
greatest size, the Byzantine Empire included parts of 
southern and eastern Europe, of northern Africa, and of 
the Middle East. 

The Byzantine Empire played several important roles 
in history. It protected much of Europe from the attacks 
of barbarians and such eastern invaders as the Arabs 
and Turks. The Byzantines preserved ancient Greek liter- 
ature and philosophy, as well as Roman governmental 
and legal traditions. Christianity, Greek culture, and 
Roman customs flourished in the empire, which there- 
fore serves as a link between ancient and modern Euro- 
pean civilization. 

The people of the Byzantine Empire called themselves 
Romans. The word Byzantine comes from Byzantium, 
the Greek name for a city on the Bosporus. The Bospo- 
rus, a strait, forms part of a waterway that connects the 
Black Sea and the Mediterranean Sea. In A.D. 330, the 
Roman emperor Constantine the Great moved the capi- 
tal of the Roman Empire from Rome to Byzantium (now 
Istanbul, Turkey). The city was renamed Constantinople 
after him. Some historians consider that the Byzantine 
Empire began in that year. Others think it began in 395, 
when the Roman Empire split into the West Roman Em- 
pire and the East Roman Empire. The Byzantine Empire 
ended after the Turks conquered Constantinople in 
1453. 


Way of life 


The people of the Byzantine Empire were descend- 
ants of various ancient peoples. Many Armenians and 
Slavs lived in remote areas of the empire. In Constanti- 
nople, the upper classes came to include Armenians, 
Bulgarians, Greeks, Normans, and Turks. The Byzantines 
spoke Greek. 

The majority of Byzantines were poor farmers who 
lived in one-room huts built of wood or of bricks made 
from mud. Most houses in Constantinople were made of 
wood. However, the rich lived in stone mansions, many 
of which had an enclosed courtyard. Working people of 
the empire wore short tunics (coatlike garments) of 
wool or linen. The upper classes dressed in long robes 
of heavy silk decorated with raised designs. 

Most of the people ate chiefly bread and cheese, to- 
gether with vegetables cooked in olive oil. The wealthy 
enjoyed banquets of meat prepared in strong, garlic- 
flavoured sauces and served with plenty of wine. The 
Byzantines went to public baths that included hot 
rooms, steam rooms, and swimming pools. Chariot 
races were a favourite form of entertainment. 

Byzantine culture required women to live partly in se- 
clusion, and large houses had separate sections for 
them. Most women spent their lives doing household 
tasks. However, some received an education, and 
women ruled the empire several times, Empress Theo- 
dora, the wife of Justinian I, was one of the most power- 
ful women of the Byzantine Empire. She influenced her 
husband's policies and used her power to advance her 
friends and to ruin her enemies. See Theodora. 

Religion played an important part in the lives of the 
Byzantines. Constantine the Great converted to Chris- 
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tianity and encouraged his subjects to become Chris- 
tians. Under Theodosius I, who came to power in 379, 
Christianity became the official state religion. Byzantine 
missionaries spread Christianity throughout the empire 
and converted many Russians and other Slavic peoples. 
Today, the Eastern Orthodox Churches carry on the Byz- 
antine religious tradition. 

Cultural life. Christianity had a strong influence on 
Byzantine art, music, and architecture. Byzantine art fea- 
tured pictures of holy people that stressed the sacred 
quality of the subject, rather than the human quality. 
These works greatly influenced medieval European art- 
ists, especially the Russians. The Byzantines also wrote 
beautiful hymns and designed elaborately decorated 
domed churches. See Byzantine art. 

Constantinople was the educational centre of the Byz- 
antine Empire. There, future government officials 
learned to read and write the language of ancient 
Greece. This language, which was used for official pur- 
poses, differed from a simpler form of Greek spoken by 
most Byzantines. The Byzantines produced noted histor- 
ical works and fine poetry, including religious poems. 


Sarna 


Detail of a mosaic (probably late 900) by an unknown artist in Hagia Sophia, Istanbul, Turkey 


Two Byzantine emperors, 
presenting gifts to the Virgin 
Mary and the Infant Jesus, are 
shown in this mosaic. Em- 
peror Justinian, /eft, gives her 
the cathedral Hagia Sophia, 
and Emperor Constantine, 
right, offers the city of Con- 
stantinople. 


Economy. Most of the people of the Byzantine Em- 
pire lived in villages. They grew grapes, olives, and 
wheat or herded sheep. Merchants and craftworkers 
practised their trades in the towns and large cities. The 
Byzantines imported silks, spices, and luxury goods 
from China, and furs, slaves, and timber from Western 
Europe. Constantinople was a successful trading centre 
because of its ideal location on the Bosporus and its fine 
port. 

The manufacture of silk textiles became an important 
Byzantine industry during the A.D. 500s, when silk- 
worms were introduced into the empire. These textiles 
were exported from Constantinople, along with carved 
ivory, enamel, glassware, and church doors made of 
bronze. 

Government. The emperor was the absolute ruler 
and sole lawmaker of the Byzantine Empire. Under the 
emperor, the government consisted of an elaborate sys- 
tem of specialized departments with many civilian and 
military officials. The government controlled almost 
every aspect of life. For example, manufacturing and 
selling were strictly regulated. The government also had 
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During the A.D. 500’s, the Byzantine 
Empire grew in size. Armies of Emperor 
Justinian | brought Italy and areas in 
North Africa and Spain into the empire. 


A new period of growth took place 
from A.D. 867 to 1057, under Emperor 
Basil I and his descendants. This growth 
ended about 300 years of decline. 


The last Byzantine rulers faced ud 
vancing Serbs in the Balkans and the 
toman Turks in Asia Minor. By 1350, the 
empire covered only a few small areas. 


much influence over church officials. The people were 
required to pay heavy taxes to support the government. 


History 


Beginnings. Byzantium was founded by Greeks in 
the mid-600's B.C. It became part of the Roman Empire in 
the 100 B.C. In A.D. 306, Constantine the Great became 
emperor of the western half of the Roman Empire. He 
became emperor of the entire Roman Empire in 324. In 
330, Constantine made Byzantium the capital of the em- 
pire because the eastern section had become more im- 
portant than the western area. The capital was renamed 
Constantinople. 

In 395, after the death of Emperor Theodosius, the 
empire was permanently divided into two parts. Ger- 
manic invaders gradually took over the western section 
during the 400s. This area, called the West Roman Em- 
pire, collapsed in 476. 

The empire under Justinian. The Byzantine Empire 
reached its greatest size under Emperor Justinian, who 
ruled from 527 to 565. Justinian was determined to bring 
back the grandeur of the Roman Empire by regaining 
territory in the west. Under the leadership of his great- 
est general, Belisarius, Italy, including Rome, was recon- 
quered. The empire also grew to include Asia Minor 
(now Turkey), the Balkan Peninsula, Egypt, North Africa, 
Palestine, the southern coast of Spain, and Syria. Unfor- 
tunately, Justinian was a suspicious ruler who came to 
fear generals like Belisarius as rivals for power. Belisar- 
ius was in fact one of the emperor's most loyal subjects. 
His heroism and valour on the field of battle helped to 
paint a picture of Justinian's reign as a "golden age" in 
the history of the Byzantine empire. 

During Justinian's reign, the Byzantines organized 
many laws of the ancient Romans. This collection of laws 
became known as the Justinian Code and ever since has 
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been the basis of the legal systems of many countries 
(see Justinian Code). Justinian also built Hagia Sophia, 
the empire's largest and most splendid Christian church. 
Today, this famous cathedral attracts large numbers of 
visitors to Istanbul. 

Trade thrived during Justinian's reign, and Byzantine 
art and architecture flourished. But the empire's funds 
were used up by the high cost of the wars and improve- 
ments that took place under Justinian, As a result, the 
empire was bankrupt when he died in 565. 

Invasion and conquest. Even before Justinian's 
death, barbarians attacked the empire on all fronts. Lom- 
bards from Germany seized parts of Italy, and Slavs and 
Avars invaded the Balkan Peninsula. Persian invasions 
weakened the empire during the late 500s and early 
6005. Heraclius, who became ruler in 610, temporarily 
stopped the collapse by defeating the Persians, 

Anew enemy attacked the weakened empire in 634, 
when Muslim Arabs invaded its Middle Eastern terri- 
tory. By 642, the Arabs had conquered Syria, Palestine, 
and Egypt. By the early 700s, the Byzantine Empire con- 
sisted only of Asia Minor, the Balkan coast, Crete and 
other Greek islands, southern Italy, and Sicily. 

During the 700s and early 800, Byzantine emperors 
tried to end the worship of images of Jesus Christ and 
the saints, Churches in the western part of the empire 
opposed this action. The dispute nearly split the empire. 
See Iconoclast. 

During the 8005, the empire began to expand again. 
Byzantine armies drove the Arabs back on several fronts. 
From 867 to 1025, under Emperor Basil | and his de- 
scendants, the empire achieved another major period of 
success. Basil began work on a new code of laws. Leo 
VI, who came to power in 886, completed the code and 
encouraged artists and scholars. Constantine VII, the 
ruler from 913 to 959, continued to encourage the arts. 
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He also wrote handbooks on government. Basil II, who 
became emperor in 976, regained territory in eastern 
Asia Minor and went on to reconquer Bulgaria. Trade 
grew in addition to this expansion, and the empire pros- 
pered. 

A quarrel with the West began in 1054. That year, a 
dispute over the pope's authority in the empire led to a 
break between the churches in the western and eastern 
sections (see Eastern Orthodox Churches). 

The decline and end of the empire. The Byzantine 
Empire began to collapse again during the 1000s. By 
1071, the Normans had conquered southern Italy, and 
the Seljuk Turks had invaded Asia Minor. Byzantine em- 
peror Alexius Comnenus, who came to power in 1081, 


Detail of a mosaic (early 500s) in the church of 
San Vitale, Ravenna, Italy 


Empress Theodora, shown above with members of her court, 
was one of the most powerful women of the Byzantine Empire. 


This Byzantine manuscript 
dates from the 1000s. It shows 
Emperor Theophilus with his 
bodyguard. He is dispensing 
justice to a widow who ap- 
proaches him with a com- 
plaint. 


asked the Christians of Western Europe for help in de- 
fending the empire against the Turks. The Turks had in- 
vaded the Holy Land in addition to the Byzantine Empire. 
The military expeditions of the West European Chris- 
tians against the invaders of the Holy Land became 
known as the Crusades. During the First Crusade, which 
began in 1096 and ended in 1099, crusaders regained 
the coastal regions of the Holy Land. 

Later crusades resulted in increased tension between 
the Byzantines and the West European Christians. In 
1204, during the Fourth Crusade, religious hatred 
played a key role in the capture of Constantinople by 
Western forces, This conquest occurred partly because 
merchants from the Italian city of Venice wanted to gain 
control over trade in the Middle East. The Venetians and 
the crusaders established a new empire and kept the 
government in Constantinople. 

Members of the court of the defeated Byzantines €s- 
tablished bases in Asia Minor. The Byzantines recap- 
tured Constantinople in 1261. But Ottoman Turks soon 
invaded Asia Minor, and the Serbs advanced in the Bal- 
kans. Civil wars also weakened the empire. 

By the late 1300's, Constantinople and part of Greece 
were all that remained of the empire. The empire ended 
in 1453, when Ottoman Turks captured Constantinople. 
The last Byzantine emperor, Constantine XI, died while 
defending the city. Trebizond, which was the final 
stronghold of Greek power, fell to the Turks in 1461. 
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Byzantium. See Byzantine Empire (introduction; Be- 
ginnings); Istanbul (History). 


